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ROYAL ASTRONOMICAL SOCIETY. 



Session 1871 — 72. 
Second Meeting, December 8th, 1871. 

W. Lassell, Esq., FJl.S., President, in the Ohair. 
Secretaries— Br, Huggins, FJi.S., and E. Dunkin, Esq. 

The minutes of the last meeting were read and confirmed. 
Thirty-four presents were announced, and the thanks of the 
Society voted to the respective donors. 

£. G. Monk, Esq., and 
Duncan Darroch, Esq., 

were balloted for, and duly elected Fellows of the Society. 

The following papers were announced and partly read : — 
Observations of TempeVs Comet : by Mr. Hind. 
Elements and Ephemeris of the same : by the same. 
Ephemeris of Tuttles Comet for the Southern Hemtspheie : by 
the same. 

Occultation of Vesta by the Moon : by the same. 

VOL. X. 
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This will occur on December 30, the immersion at I oh. 44m., 
G. M. T., and the emersion at i ih. 52m. G. M. T. There is no 
record of any similar occurrence before. 

Mr. Dunkin said that it would be useless to look for the 
immersion which happened at the bright limb of the moon, as 
the light there was sufficient to obscure 6th magnitude stars be- 
fore the occultation, and Vesta only appeared of the 7th mag- 
nitude, but with fair telescopes the reappearance at the dark 
limb might be looked for. 

On the Floor of Plato \ by Mr. Birt. 

The author had suspected that the sun produced a darkening 
effect on the floor of Plato, and upon examining 133 observations 
by different observers he found this idea confirmed. He had 
projected the result graphically into a light curve, accompanied by 
one of the sun*s altitude, which showed that after sunrise the tint 
darkened to the meridian elevation, and then lightened again. 

Oapt. Noble wished to know how the tints were compared ? 

Mr. Birt : By estimating them as light or dark, and as com- 
pared with the adjoining Mare Imbrium. 

Oapt. Noble : But that surface would be similarly affected. 
You want something external. Was your Homochromoacope used ? 

Mr. Birt : No. The tints were derived from the estimations 
given by the different observers. 

The President : Do you not want a standard of comparison in 
order to project your curve with accuracy ? 

Mr. Birt : It would be desirable, but the investigation has not 
proceeded far enough at present. It is quite clear there is a 
difference according to the solar elevation. I have noticed this 
for 1 1 years, but never had materials for a curve before. 

Oapt. Noble suggested the employment of a wedge of coloured 
glass with a graduated edge to measure the tints. 

Mr. Birt: Nothing could be better, but it is difficult to get 
observers to use it. 

On the Spectrum of Hydrogen at low Pressures : by Mr. 
Seabroke. 

The author during the summer has been comparing the lines 
of Hydrogen and the Sun, to see if there were any more lines due 
to that gas in the chromosphere than those already known. His 
experiments were made at the Rugby Observatoiy. The hydrogen 
tube was connected with a Sprengel pump, and the pressure 
reduced to 3 or 4 m m. of mercury ; a battery and coil being 
used to pass the sparks through the gas. The room was darkened; 
and sunlight obtained when required by reflection from a heliostat 
in the roof. The light of the spark was concentrated by a lens 
on the slit of the sp?ctroscope (which consisted of 4 prisms of 
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60*) and passed twice through the train. Twenty-one lines were 
examined, but only the and F hydrogen lines were found to 
coincide with any in the chromosphere. In making this state- 
ment a line near g and the line h which are known to be due to 
hydrogen are not , included. 

OccuUation of c Capricomi by the Moon, on Nov. 18, 1871 : 
by Oapt. Noble. 

The star disappeared instantaneously at the dark limb of the 
moon at 22h. 52m. 31*38. L. S. T.=7h. 3m. 07s. L. M. T., and 
reappeared pretty sharply at the bright limb at 2.3h. 39m. Ss, 
L. S. T.=7h. 49m. 38-98. L. M. T. The star being low there 
was a good deal of undulation. 

Ellipse of Jupiter's Third Satellite, on Dec. 4, 1871 : by Gapt. 
Noble. 

It is impossible to say exactly when the light was first 
diminished, as it took several minutes to fade out. The last 
glimpse was at 1*187. Gapt. Noble thinks it should be settled 
what is the eclipse, whether when the fading begins, when the 
satellite is dichotomized, or when it finally disappears. The 
latter will not do, as it would be seen so much longer in large 
telescopes than in small ones. He also again adverted to the 
inaccuracy of the tables. 

The President: The Navtical Almanack tables of Jupiter's 
phenomena were not intended for large telescopes. 

Oapt Noble : That is true, but it is not the question. I want 
to know why Damoiseau's Tables, which are admittedly incorrect, 
are still used in the computations for the Nautical Almanack, 

Mr. Dunkin : The Society ought to be very much obliged to 
Gapt. Noble for calling attention to the errors of Damoiseau's 
Tables. It is easy to say compute new ones, but not so easy to do. 
With respect to the time of disappearance I have probably seen 
as many of these eclipses as most people, and I take the dis- 
appearance to be when I cannot see the satellite any longer, and 
the reappearance to be when the first faint light appears which 
gradually grows stronger. The tables were certainly intended to 
be used with telescopes of small aperture. The Nautical 
Almanack is a wonderful work, and the errors are very small 
indeed in most cases. Even in using these eclipses for the 
determination of longitude, the present tables would give it 
within a quarter of a degree as well as the best tables that ever 
could be made. The errors with the ist and 2nd satellites which 
move slowly are very small, with the 3rd they are greater, and 
the 4th has been even twenty minutes out, but eclipses of this 
satellite are very scarce indeed. We saw one lately, and I was 
surprised to find the error was only two minutes. 
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Capt. Noble : That was only a fluke. When we compared the 
Nautical A Imanack with the Greenwich Observations here on a 
former occasion, we found an error of 198. with the ist satellite. 
Now these eclipses are very sharply seen, and I contend that they 
could be used for getting the longitude with telescopes of given 
dimensions, and errors of 19 seconds ought not to occur. 

Mr. Dunkin : The observations at present are made with aper- 
tures from 3 to 13 inches. With the equatorial, the satellite is 
seen later, and again earlier than with anything el^e. 

Note on the November Meteors : by Capt. Noble. 

During his watch from i2h. to ih. 15m., on November 13, 
the author failed to see a single meteor. 

Mr. Glaisher said that every minute of the nights of Novem- 
bet 13 and 14 was watched by the Greenwich observers, and 
they only saw 30 meteors in the whole time. Captain Noble's 
observation was important as showing that we were now well out 
of the stream of meteors, and not likely to see many for nearly 
30 years. As to Jupiter's satellites, the Nautical Ahnanack repre- 
sented the tables of the time, and although materials for improv- 
ing them existed, it could not be said it was Mr. Hind's duty to 
calculate new ones. It was much to be regretted we generally 
left foreigners to discuss the results of our excellent observations. 

Mr. Eanyard suggested that to rely on such observations, we 
wanted not only a fixed aperture, but a fixed amount of cloud, 
and a fi]fed altitude of Jupiter. 

The President : It would require the mean of observations by 
a number of observers, through a series of phenomena, before we 
could say the Nautical Ahnanack failed to do what it professed. 

Capt. Noble : I am not saying the almanack is not well 
computed ; but why are not the tables corrected ? If not 
Mr. Hind's business, I should like to know whose it is ? 

Professor Cayley suggested that we wanted another thing. 
The bock represented existing tables, and observations should be 
obtained for comparison, before attempting to alter it. 

Capt. Noble : We want some German, Sv/ede, or other 
foreigner to make tables which no Englishman can or will do. 

Mr. Eanyard : Even with a standard telescope, differences of 
altitude or other circumstances would make a difference of i-8th 
of a degree of longitude. 

Mr. Dunkin said that to make the Nautical Almanack a perfect 
production, the tables of all the bodies must be recomputed. 
Even the moon sometimes differed from it^ computed place a 
second, and it might be different another time, so that a table of 
corrections had to be used. He thought that the Germans would 
fioon produce new tables of Jupiter, Saturn, and Uranus. 
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On the Geodesic lines in an Ellipsoid : by Professor Cayley. 
The aathor explained this paper orally, illustrating his remarks 
by a diagram. 

Bev. J. 0. Jackson read a letter from Mr. Qledhill, accompany- 
ing a drawing of Jupiter which was exhibited to the meeting. 
In 1 869, Mr. Gledhill observed a remarkable elliptical formation 
on the planet which had now reappeared. The drawing was made 
on December 1,1 871, about iih. 30m., G. M. T., with an 
achromatic telescope of 9^ inches aperture and power of 240. 
The ellipse was situated just to the south of Mr. Gledhiirs band 
4 and was 15" in length. Its shape was regular, and it was 
preceded by a large whitish spot on the same parallel. It seemed 
the same configuration as seen before, or else one exactly like it. 
There appeared to be some connection between this form and the 
small white spots. 

Gapt. Noble saw the small white spot la^t month with his 
telescope of 4-2 inches aperture. 

Mr. Banyard said that Mr. Gledhill had (<ent him a copy of the 
drawing in which was a* curious spot like a pipe. This also had 
Joeen seen before at the same time as the ellipse. 

Mr. Proctor exhibited and described his original chart o/*324,i98 
stars. He said that Mr. Brothers had given an account of its 
preparation and the labour involved, but that was the least part 
of its importance. Its real use was in assisting ns to form proper 
views of the construction of the heavens. With regard to the 
objection that the constellations were not readily detected, that 
was entirely obviated by the accompanying small chart of the 
configurations. 

On Mr, Abbott's imagined discovery of great changes in the 
Argo Nebula : by Mr. Proctor. 

The author being at a loss to understand the conflicting state- 
ments on this subject, and the great discrepancies between Mr. 
Abbott's drawings and those of Sir J. Herschel, had examined 
them carefully, and believed that he had ascertained the cause to 
be the di£ference of scale between the representations. Mr. 
Abbott's drawings are made with a small telescope, showing a 
field of I® 7' 42", while Sir J. Hersohel's include very much less 
of the nebula at any one moment. The effect of this is that the 
iemniscaie, which is so marked a feature in the Cape drawings, is 
in Mr. Abbott's only J of an inch long^ and is therefore hardly 
recognisable. 

The Orion Nebula, if treated in the same way, could never be 
identified with the one drawn by Lord Bosse, or with other 
large telescopes. 

On the Motion of Matter projected from the Sun^ with special 
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reference to the outburst mtnessed by Professor Young r by Mr, 
Proctor. 

Sach outbursts as that described by Professor Young have also 
been seen by Secchi, and the accounts show that such statements 
may be relied on. Professor Young saw a prominence throw 
out wisps of hydrogen, rising from 100,000 miles to 200,000 
miles in ten minutes. The author had calculated the velocity of 
the gas, which he found would be 212 miles per second if 
projected into a vacuum, in which it would take 25m, 56s. to 
travel the distance, but as it rose in ten minutes, the velocity 
must have been much greater, notwithstanding the retardation of 
the surrounding gases or vapours. He had used a graphical mode 
of construction, which showed how a body fell towards the sun 
in successive periods, and the ascent was the reverse of this. He 
thought the truth was that the gas ascended more than 200,000 
miles, probably as much as 350,000, with a velocity of 255 miles 
a second. To cause hydrogen to be flung through an atmosphere, 
it would require a much greater velocity than that last mentioned, 
probably as much as 1,000 miles per second. A velocity of 379 
miles a second would carry the hydrogen clear away from the sun, 
but we know that it is not so thrown off. May not the hydrogen* 
car^ up with it denser particles, and is it not likely or certain 
that these vapours, having greater density, and therefore greater 
velocity, would pass clear away from the sun, and might become 
part of the corona ? The paper also referred to the probability 
of connection between the outbursts and any magnetic disturbances. 
Nothing occurred at the time at Greenwich, but at Kew five 
hours after there was a disturbance, although this might not 
have been caused by the outburst. The prominence was seen 
not on the photosphere, but at the edge of the sun, so that as Sir 
J. Herschel had remarked, in a letter written last March, it was 
no wonder the indications of the magnets did not occur at the 
same time but afterwards. 

Mr. Banyard said Professor Stokes had suggested that the 
polarization of the corona might be due to the precipitation of 
very small particles thrown up from the sun. He thought 
magnesium dust might be such a body, and would thus account 
for the radial polarization of the corona. 

Mr. Glaisher said that never since the outburst seen by Mr. 
Oarrington and Mr. Hodgson, when the magnets were affected 
simultaneously, had he been able to trace any connection between 
the magnetic disturbances and solar phenomena, although it 
had been diligently watched for. On the occasion of Professor 
Young's observation, he had supplied copies of the Greenwich 
magnetic curves, but nothing could be detected bearing on the 
supposed connection. 



Society, December 8, 1871, 7 

Gapt. Noble compared the velocity of 212 miles a second with 
that of a cannon ball^ viz., ly ^00 feet in the same time, and said 
it was impossible to realize such a rate of motion. 

N'ote on an especial point in the determination of the elements of 
the MootCs Orbit, from Meridional Observaiions of the Moon : 
by the Astronomer Boyai. . 

Mr. Dunkin explained that this paper referred to the extreme 
difficulty in determining the semi-diameter of the moon. At one 
time of the year the observer has to take the N. limb of the 
moon, and during the other half-year the S. limb. The author 
thinks that in his former paper on the corrections of the moon's 
orbit, there is a small term which requires alteration, in con- 
sequence of an erroneous value having been used for the moon's 
semi-diameter. 

Gapt. Noble : It is a question of irradiation. No one ever saw 
the real edge of the moon's disc. 

On Encke*s Comet : by Mr. Hollis. 

This paper was accompanied by a drawing made with an 8 inch 
achromatic, and power of 120, on November 12. From the 
sharpness of the two edges, and their brightness as compared 
with the interior, the author thought the comet was a hollow 
cone. He had tried to measure the angle induded, and found it 
about 86®. 

Dr. Huggins: The sides of the comet in this drawing are 
straight, but in Mr. Garpenter's and mine they are decidedly 
curved. I estimated the angle at something under 90*^, and so 
far I agree with Mr. Hollis, but the two sides of the fan are 
not straight. On December 5, I caught glimpses of an 
indication of a tail. A very faint ray was projected from the 
apex, which is turned away from the sun. 

Gapt. Noble saw this on the same evening with his 4|-inch 
object glass. 

Mr. Dunkin : Then this prolongation is a true tail ? 

Gapt. Noble : I also saw on Sunday night the gaseous spectrum 
of the comet with one of Browning's beautiful star spectroscopes. 

Lunar OccuUations and Eclipses of Jupiter's Satellites : by Mr. 
Tebbutt. 

Reply to Notes and Queries, made by the Astronomer Boyal, on the 
Observations of iy Argus : by Mr. Abbott. 

Note on the Universal Equatorial : by Mr. Browning. 

Elements of Minor Planet (116): by Dr. Luther. 

Formules pour le calcul des orbites des etoiles doubles : by M de 
Gasparis. 

The meeting then adjourned. 



8 
UNCKirS COMET, 



Encke's comet has been well observed during the past month. Bj the 
kindness of the council of the Rojal Astronomical Society, we are enabled 
to giye our subscribers a beautiful picture of it as seen at the Boyal 
Observator J at Greenwich. 

Since the communication of the Astronomer Royal to the Society, of 
which we gave an account in last month's report, sereral persons have 
noticed that the comet was throwing out a tail from the side opposite to 
the fan. We refer our readers to an interesting letter from Mr. Knobel 
upon the subject, with a woodcut illustration, in our correspondence. 



THE ECLJPSB OF THE SUN. 



The following telegrams have been receiyed :•— 

"From N. B. Fogson, Esq., at Ayenashy, to the Astronomer Royal, 
Royal Observatory, Grreenwich. 

** Weather fine. Telescopic and camera photogpraphs successful. Ditto 
polarisation. Good sketches. Many bright lines in spectrum. 

Dec. 12th.** 

The following is a copy of a telegram received by Mr. William Huggins 
from Colonel Tennant, E.B.S., who is in charge of the Indian EcUpse 
expedition : — 

Dodabetta, Ootacamund, Dec. 12th, 9.15 a.m. 

Thin mist. Spectroscope satisfactory. Reversion of lines entirely 
confirmed. Six good photogpraphs." 

The sentence, "Reversion of lines entirely confirmed,'* refers to an 
important observation of Frpfessor Young in Spain, last December, who 
saw at the moment of total observation all the dark Fraunhofer lines 
reversed — that is bright on a dark ground. 

Upon which Dr. Huggins in the Times remarks : — 

"Tour readers will remember that you inserted a few months since an 
account of the preparations which were being made bv this expedition. 

** The sentence, ' Reversion of lines entirely connrmed,' refers to a 
very important observation made in Spain last December by Professor 
Young. This observation was described at the time by Professor Langley, 
one of the American party, in the following words :• — 

** * With the slit of his spectroscope placed longitudinally at the 
moment of obscuration, and for one or two seconds later, the field of the 
instrument was filled with bright lines. As far as could be judged during 
this brief interval, every non-atmospheric line of the solar spectrum showed 
bright, an interesting observation confirmed by Mr. Pye, a young gentle- 
man whose voluntary aid proved of much service. From the concurrence 
of these independent observations, we seem to be justified in assuming the 
probable existence of an envelope surrounding the photosphere, and 
beneath the chromosphere, usually so called, whose thickness must be 
limited to two or three seconds of arc, and which gives a discontinuous 
spectnmi consisting of all, or nearly all, the Fraunhofer lines showing 
them, that is, bright on a dark ground.* 

** Professor Young adds :— 

'' * Secchi's continuous spectrum at the sun*s limb is probably the same 
thing modified by atmospheric glare ; anywhere but in the clear sky of 
Italy so much modified, indeed, as to be wholly masked.* '* 



Reviews, 



Lord Lindsay, in the Daily Newt : — 

" I have received the following telegram from Mr. Davis, photographer, 
who accompanied Mr. Lockyer's party to Ceylon : 

"'Five totality negatives, Extensive corona, Persistent rifts, Slight 
external changes. — Mangalore BekuL' I am, sir, your obedient servant, 

Dun Echt, Aberdeen, Dec. 12. LINDSAY ." 



REVIEWS, 



Ohservaiiona on Comets from B.C. 61 1 to A.D. 1640. Extracted from 

the Chinese Annals by John Williams, F.S.A., Assistant Secretary 

of the Royal Astronomical Society. London : Printed for the Author, 

1871. 

This is an extraordinary book, and well worth careful reading and 
consideration. A discrepancy in M. E. Biot's description of the comet 
of October 25, 1366, caused Mr. Williams carefully to examine Biot*s 
catalogue, which led him to conclude^ that though accurate in its 
details, it was not sufficiently complete, and determined him to bring 
out a complete list of all the observations of comets recorded in the 
Encyclopsedia of Ma Twan Lin, and in the great astronomical work called 
the She Ke. This was his main purpose, but as he went on, many in- 
teresting subjects occurred relating to Chinese astronomy, which have 
been incorporated into his introductory remarks. 

Appended are some very valuable tables by which the Chinese time 
can be reduced to one reckoning, consisting of a complete set of 
chronological tables, giving the succession of dynasties and Emperors 
from the earliest period to the present time, and other tables for finding 
the months or moons and days. 

These Tables cannot fail to be of gpreat value to other persons as well 
as astronomers. At the end of the work is a Chinese celestial atlas, in 
which the names and positions of the asterisms and stars can readily be 
found. 

If we may trust the antiquity of the books from which the information is 
gained, and Mr. Williams sees no reason to consider them less reliable than 
the early histories of any countries ; the Chinese possessed considerable 
astronomical knowledge in very ancient times. '* It must, however, be borne 
in mind that the correctness of the account given entirely depends upon 
the degree of credence to be placed in the Sfwo King" (one of their five 
classical works, which is considered by the Chinese as their most ancient 
book, and which we know, as revised by Confucius about the sixth cen- 
tury B.C. Its antiquity is not only believed in by the Chinese themselves, 
but by some of the best European sinologists, and is borne omt by its 
archaic style and construction). 

Mr. Williams mentions several tests by which the accuracy of these 
accounts may be verified. One of the most interesting is the following : 
— ** In the Chinese annals it is recorded, that in the reign of Chuen Kuh, 
the grandson of Hwang Te, in the spring of the year, on the first day of 
the first moon, a conjunction of the five planets occurred in the heavens 
in Ying Shih. Ying Shih, or as it is more usually denominated Shih, is 
one of the 28 stellar divisions determined by a, /3, and other stars in 
Pegasus, extending north and south from Cygnus to Piscis Australis, and 
east and west 17 degrees, and comprising parts of our signs Capricomus 



10 Tattles Comet. 

and Aquarius. The Emperor Chuen Kuh is said to have reigned 78 years, 
ftrom B.C. 2513 — 2436, and to have died in his 95th year, and from modern 
computations (I believe by M. Bailly, the French astronomer,) it has been 
ascertained that a conjunction of the five planets actually <Ud take place 
about the time and within the limits indicated, t. e, on the 29th of Sep. 
2449 B.C., being the 65th year of Chuen Kuh. Should this on further 
investigation prove correct, it will afford a strong presumption of the 
authenticity of the early Chinese annals, as there is no appearance of 
their astronomers having been at any time able to compute the places of 
the planets so far back, and the account is found in works publisned long 
before any intercourse with Europeans had taken place." 

Assuming the authenticity of the Shoo King, of which Mr. Williams 
thinks there can be little doubt, the Chinese had made great progpress in 
astronomy between two and three thousand years before the Christian 
era. They were acquainted with the true length of the year, they 
observed the equinoxes and solstiqes, they had discovered the necessity of 
frequent intercalations of moons or months, to keep their seasons in their 
true places, and were able to perform the computations necessary for the 
purpose, together with many other facts, proving the high degree of know- 
ledge of astronomy to which they had attained. 

The observations of comets extend from B.C. 61 1 to AD. 1 62 1. The 
book is one of great interest, and wef may add that great credit is due to 
Messrs. Strangeways and Walden for the excellence of the printing. 



AsTBONOMiOAi* PHENOMENA in 1872 : by W. F. Denning. 
This pamphlet consists of certain tables taken from the Nautical 
AlmancLcky with a few introductory remarks upon the subject of astro- 
nomical observations in general. We think the compiler was ill- 
advised to fix the price at two shillings, as there are many popular 
almanacks, containing much more information, to be had for a shilling 
or less, and even the Nautical Almanack itself costs but half-a-crown, and 
we cannot conceive any one purchasing the work under notice with that 
fact in view. We may add that we consider that those who use latin 
words should make themselves sure of their accuracy. We should have 
taken specula for an error of the printer, had it not occurred twice on the 
same page. 



Tcttlb's Comet. — This object was obseved by M. Borelly, at 
Marseilles, on October 12. The comet had the appearance of a diffuse 
nebulosity, badly defined; it appeared elongated in the direction N.W. 
by S.E.; it was feeble, but of moderate extent, about 2' 20,' m.m. Loevy 
and Tisserand observed it at Paris, October 14; it resembled a diffuse, 
irregular, whitish nebulosity, diameter about 3'; with a light about equal 
a star of the 31th magnitude 
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CORRESPONDENCEL 



N.B. — We do not hold ourselves answerable for anj opinions, expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



JUPITER, 



SiK, — Now that many telescopes are being turned to this noble planet, 
the lithographs at the head of this number of the Register will, no doubt, 
be interesting to many of your readers. Perhaps a few remarks on the 
more notable features lately seen on the disc will also be acceptable. 

Those who had the good fortune to see the fine ellipse, which during 
the winter 1869-70 lay in the bright southern Eone, will not soon forget 
it. So far as I have been able to learn, it was seen only by Dr. Mayer, 
in Pennsylyania, and Mr. Crossley and myself at Halifax. I first caught 
sight of it in November, 1869 ; Dr. Mayer first saw it on the 5th of 
January, 1870 ; and it was last seen here on the 29th of March, 1870. 

The planet was carefully scrutinized here in October and November of 
this year ; but unfavourable weather prevented us from obtaining a com- 
plete set of drawings. On the 1st of December, however, the proper view 
was secured ; and, although the motion . was too great to admit of good 
micrometric measurements, yet a little patient watching enabled me to 
make a good sketch. At ii^h. p.m., No. I was very faint ; but near its 
western end were two small dark spots. 

No. 2 appeared much as it is usually seen. 

The zone between bands 2 and 3 was very bright, in fact the only 
bright zone on the planet at this time. 

Near the east end of No. 3 were two dark spots. 

Under No. 4 were seen the festoons, but they appeared much flatter than 
usuaL Above No. 4 and near the western edge of the disc was a very 
large dark spot: it was not nearly so dark as those above named, but had 
rather the appearance of a detached portion of a broad band. It lay 
upon No. 5. It was broadest where it was in contact with this band. To 
the east of this object lay the ellipse ; within it was seen a short slightly 
curved dark line : a pretty dark band was in contact with the upper edge 
of the ellipse. A very rough measure gave 15'' as the lengUi of the 
longer diameter of this curious object. 

On the 4th December, at 10 p m., the new band in the zone between 2 
and 3 was very finely seen : it had two small dark spots on it. 

Soon after midnight this new band nearly filled up the bright zone in 
which it lay, for it now was seen to consist of a number of very broad 
detached portions nearly connecting bands 2 and 3 together. At tiiia 
time No. 5 was a fine broad band, but broader in the middle; and No. i 
had a short curved dark streak upon it. 



I 

2 

3 
4 


Nov. 9th ... 12.30 p.m. 
Oct. 9th ... 4.30 a.m. 
Nov. 9th ... 3.15 a.m. 
Dec. ist ... 11-30 p.m. 


5 
6 


„ 4th 
„ 4th 


10.40 p.m. 
12.30 pm. 



I am, Sir, yours very truly, 

JOSEPH GLEDHILL, F.G.S., Ac. 
Mr. B. Crossley's Obervatory, 

Park Road, Halifax : Dec. 20, 187 1. 
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VENUS. 



Sir, — In the generally accurate report of the November meeting of the 
Royal Astronomical Society, contained in your last number, there occurs 
an error to which I wish to cal| attention, principally because it enables 
me to refer to a question of some interest. 

In page 277, 1 am reported to have said, during the discussion on a 
paper by Captain Noble, that I had seen the disc of Venus all round at 
her last inferior conjunction in September 25-26. I did not observe Venus 
on that occasion, and what I did say was that Dr. Winnecke had tlien 
seen the whole disc of Venus. His observation is printed in the 
Astronomische Nachrichten, No. 1863, page 236, and he there states that 
he was endeavouring to find how far the extension of the horns of Venus 
could be traced about the time of conjunction. Observing the planet a 
little before noon on September 25, with a heliometer of 34 lines in aper- 
ture, the horns appeared to hi^ to extend over not more than 180° in all, 
or about half the ciroumference. ** But,'' he says, " in the moments of 
greatest steadiness of the image, the whole disc of Venus ap- 
peared to be visible. Although the part of the disc not illuminated by 
the sun appeared very faint in the gray light, yet there was scarcely a 
doubt in my mind of the reality of Sie phenomenon." The weather after 
that day was not sufficiently good to permit Dr. Winnecke to repeat 
the observation, and he hoped that other observers were more favoured 
in that respect *' So far," he concludes, " as I know, the observation of 
the culmination of Venus by Andreas Mayer, at Greifswalde, on the 20th 
of October, 1759, is hitherto the only one at which the secondary light 
of Venus has been perceived near the middle of the day." 

The question seems to be interesting as to whether or how far this ap- 
pearance is due to a secondary light of Venus (or a light diffused over 
her by a highly refractive atmosphere), or to the fact of the darker body 
of the planet showing its existence as it were by the effect of contrast on 
the greyish light of the sky as seen in the telescope. I say, " how far,'* 
because it is quite likely that both causes may be operative; but,, in as 
far as the effect seen is due to the latter cause, one would suppose that 
it would be most marked in the part of the disc of Venus which is 
farthest from the par^t illuminated by the sun. 

I am, Sir, yours faithfully, 
Blackheath: December 13, 187 1. W. T. LYNN. 

ENCKE'S COMET, 



Sir, — I beg to send you the result of an observation of Encke's Comet, 
made under peculiarly favourable atmospheric circumstances and possess- 
ing, I tliink, considerable interest. 

Sir John Herschel in his Outlines of Astronomy states that ** Encke's 
Comet has no tail." I believe that statement now requires modification. 

On December 3 I observed Encke's Comet with . my 8^ inch Browning, 
with reflector, using a Kellner eyepiece, power of about 60 diameters, 
the atmosphere being beautifully clear and steady.. On first viewing the 
Comet at a few minutes after 5 p.m., it appearea as the fan-shaped body 
described by other observers ; but, as the. twilight diminished and the 
background became darker, a new feature was apparent. The Comet 
then presented somewhat the appearance depicted in the annexed sketch. 
A fan-shaped. head from which proceeded, in the opposite direction to the 
sun, a faint tail, the length of which I roughly estimated at i\ times the 
diamet^ of the head. The position angle of a straight line running from 
head to tail of the Comet»was about 60^. The tail was exceedingly faint, 
the north sii^c decidedly brighter and better defined than the south, the 



ENCKE'S COMET, 

AS SEEN AT THE BOYAL 0B6EBVAT0KY, OBBENWICB. 



CorrenpoiHleiici: 1 3 

curve bounding ths head on the preceding side seemed cnntinited down, 
forming the north boundary of the tail. The Comet wns attenliielj 
observed till 620 p.m., and the sketch is a copy of one made at the 
telescope 

My instniment is in excellent adjustment, and everything my ingenuity 
CQuld suggest was resorted to, to prove beyond doubt that the tail seen 
waa a bona fidi appendage to the Comet. 

At the November meeting o! the Royal Astronomical Society, the 
Aatronoroer Royal called attention to ttie fact that " the tail, if there was 
such an appendage to Encke's Comet, was turned towards the sun, and in 
right ascension went first." With the greatest deference to such high 
authority, I think that view can now be proved to be erroneous. 

I trnst other observera, with more powerful instruments, will be able to 
confirm my observation. 

I should add that unfavourable weather had prevented any observation 
for a fortnight prior to December 3. and since that date I have been 
able Co examine theComet only through haze and fog, and clouds of steam 
from the breweries in this town, not obtaining a clear view of it for a 
single instant. I am, Sir, your obedient servant, 

63, Guild Street, Burton-on-Trent : E. B. KNOBEL. 

Deceraber'g, 1871. 
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Sib, — In Encke's formula for the effect of the ethereal medium on the 
motion of his comet, U, is the constant depending upon the resistance ; 
will some gentleman give its numerical ralue in the next number of the 
Register ? 

Yours truly, 

H. PETTY. 

FAINT STARS AND HIGH POWERS. 



Sir, — In reply to Mr. Lancaster, No. 107, page 258, I have looked 
through my notes with this general result, with a 2 '9-inch refractor and 
9-iiich reflector : When the limit is about reached, the visibility is in pro- 
portion to the power the state of the atmosphere will allow. I hare 
pretty freely used, for experimental purposes, various apertures, ranging 
between these limits, with similar results. It would be too long a list to 
give here in illustration, but I have noted exceptions to the general rule, 
some of which follow : — 

( Cassiop, 2'9-in. ap. 9 mag. distinctly, but best with 74 and 60. 

t Ursae Maj., 13 mag. 6i-in. ap. 132 better than 212 or 87. 

Orionis, 5 th and 6th; 6^in. ap. 132 better than 212. 

a' Capric, 16 mag. 9<in. ap. 132 very much better than 212. 

1 am inclined to think that the two latter cases arise more from atmo- 
spheric difficulties than any peculiarities in the small stars. It will be 
obvious that the powers which can ordinarily be used on minute points 
will not be in proportion to the aperture, the unsteadiness of the focal 
image in large instruments being the great difficulty. This is very ob- 
trusive generally with high powers on the brilliant Alpha LyrsB. Though 
<a beauteous gem, its flashes are not always appreciated by him who is 
spying out its modest acolyte. On Polaris my experience is contrary to 
Mr. L.'s. I find it no exception to the e^eneral rule. 

As to moonlight, it is to be remembered that our satellite is seldom 
nearer the Pole than 60", and as often its distance approaches 120^. I 
have seen the comes with i^-in. ap. reflector (= if -in. refractor) and power 
<87, when the moon was some degrees above the horizon ; and with 132 
when the half moon was 90° from Polaris. Under the same circumstances 
the debi lissima in c Lyrse were readily visible with a clear ap. of 3 3-in. 
^=3-in. refractor) and power 520 ; 212 showed them, but required more 
attention. 

Doubtless, the better the quciiiy of the telescope, the lower the power 
required to see a given faint star, and the higher the power the said star 
would bear. I am. Sir, yours very truly, 

Bonner's Road, Victoria Park : T. H. BUFFHAM. 

Nov. 13, 1871. 



AURORA BOREALIS, 



Dear Sir, — On Friday evening last the Aurora Borealis was seen here 
to a great advantage. 1 noticed it first at about 7.30, when it was of a 
pale white colour, and it gradually increased in brilliancy till 10 p.m., 
when it changed to a bright crimson, and spread all over the northern 
quarter of the heavens. It soon, however, returned to the colour on its 
first appearance, and gradually disappeared towards 1.30. 

I am, Sir, yours obediently, 
Pembroke College, Oxford : . HENRY COX. 

Nov. 13, 187 1. 
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EPSILON LYILE. 



Sir,— In the Astronomical Register for November there is an interesting^ 
communication from Mr. C. Grorer, on that beautiful and interesting^ 
group known as Epsilon Ljrse. Having of late giyeh considerable atten- 
tion to this group, I carefully endorse the observations of Mr. Grover. 

With respect to the variation of the ^ Debilissima " couple, I have, 
on several occasions noticed the change of brightness in these stars. 
Sometimes one and sometimes the other taking the lead in brilliancj. 

In the same Reflector (8^ inch silvered glass by Browning). The three 
small stars preceding the *' Debilissima/' and forming a triangular figure, 
are conspicuous objects, nearly as obvious as the 9th mag. star following 
the " Debilissima " couple, except the one forming the southern angle. 
The 15th mag. star, north of the north following star t)f the " Debilissima," 
I have, on several occasions, seen, (the nights have to be very fine and 
bright). This addition, as Mr. Grover remarks, brings up the number of 
stars composing this group to eleven. — So I see them, 

I now wish to . call the attention of observers, who take an interest in 
this subject, to a diagram of the late Rev. W. B. Dawes; also to a letter 
of Mr. A. P. Holden. 

In the Register^ Vol. 2, page 301, there is a diagram from the late Mr. 
Dawes. Figure the 2nd contains four stars (2 pairs) preceding the 
*' Debilissima " couple ; these, with the other memoers in the diagram^ 
brings up the number of stars composing; this group to eleven, the same 
number as Mr. Grover's. But we must bear in mind the fact that the 
15th mag. star, mentioned by Mr. Grover as situated north of the north 
following- star of the ''Debilissima,'' is not contained in Mr. Dawes's 
diagram. 

In the admirable letter of Mr. Holden (see Begister of February last),, 
which I have read with pleasure and delight, the following passage 
is recorded : — *' To sum up the whole g^roup as observed upon these 
several occasions, I think that I may safely put them in the following- 
order of brilliancy, calling the various pairs in their order of distance- 
from a line joining E i and E 2. No. I (the " Debilissima "), No. 2, No. 
3, and No. 4. Here we have no less a number than six stars (3 pairs)> 
preceding the " Debilissima " (two more than in Mr. Dawes's diagram)^ 
and, certainly, must bring up the number of stars composing this remark- 
able group to no less a sum than thirteen^ and, from what I can see of his 
(Mr. Holden's) letter, there is no mention whatever of the 15th mag. star. 
It would appear, from the diagram of Mr. Dawes, and more pflrticu- 
larly from the letter of Mr. Holden, that there are stars between the 
''Debilissima'' couple and the three small stars forming the triangular 
figure, which my friend Mr Grover and myself have not been able 
to identify. I have repeatedly looked for them, but up to the present 
time have not been able to ascertain any. The subject is very interest- 
ing, and I hope that other observers, with adequate means, will make a 
careful search for these minute stars, and communicate their observa> 
tions. Yours truly. 

New Invention, near Wolverhampton : HENRY SQUIRE. 

November 11, 187 1. 

CUI BONO? 



Sir, — If there be anything in the remarkable theory of Mr. Gal tony 
developed in his work on Hereditary GeniuSj the conclusion seems irresis- 
tible that Mr. William Waite, of London, quoted on page 287 of your last 
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number, must be a lineal descendant of the late Mrs. Nickleby. Perhaps 
I shall best justify this assertion, and show how absolutely cognate were 
and are the intellectual types of this lady and gentleman referred to, if I 
quote in parallel columes from their published utterances: — 

Mk. Waite. Mas. Nicklebt. 

** It may interest you to know that '* Roast pie, let me see, on the day 
some years ago, I saw, what I sup- five weeks after you were christened, 
pose must hare been a planetary we had a roast— no that could 'nt 
body in transit across the sun. A have been a pig either, because I re- 
dark speck in the lower limb of the collect that there were a pair of them 
sun caught my eye just about sunset; to carre, and your poor papa and I 
thinking it to be a sun spot, I got a could neyer hare thought of sitting 
glass to look at it, but found it to be down to two pigs — they must have 
a globular body of the apparent been partridges. It*s rery odd now 
bigness of an ordinary sized marble, what can put that into my head. I 
and intensely black. I had not time recollect (lining once at Mrs. Beyan's 
to notice in which direction it was in that Broad Street, round the cor- 
moying, as the sun dipped almost ner by the coachmakers, where the 
immecUately. Unfortunately, I am tipsy man fell through the cellar flap 
not able to recollect what year it was of an empty house nearly a week 
in, but it must have been between before quarter-day, and was'nt found 
June i860 and June 1863, and I till the new tenant went in — and we 
imagine the season was either springy had roast pig there. It must be that, 
or autumn, as the house fronted I think, that reminds me of it, especi- 
nearly due west, and the sun was ally as there was a little bird in the 
setting just opposite.'' room that would keep on singing all 

the time of dinner — at least, not a 
little bird, for it was a parrot, and he 
did'nt sing exactly, for he talked and 
swore dreadfully; but I think it must 
be that. Indeed, I'm sure it must. 
Should'nt you say so, my dear?'* 

Seriously, though, I am entitled to ask why the pages of the AMtronomiccU 
Register should b® filled with records of such observations. I should be 
the first to deprecate the introduction of any mere personality into your 
columns; but now, at the risk of the semblance of it, I cannot refrain from 
saying, in the interests vof a considerable section of your readers, that we 
are favoured with with a trifle too much of the platitudes of the self-styled 
Observing Astronomical Society. Might I venture to hint to the Honorary 
Secretary that quality rather than quantity is what is desirable in such 
communications as those with which he favours us. 

Yours faithfully, 

A SUBSCRIBER. 



BERTHON'S DYNAMOMETER. 



Sir, — T can fully endorse Mr. Levander's remarks, as to the capital 
results which may be obtained with the Rev. E. L. Berthon's Dyna- 
mometer, having ^ven it a careful trial with a number of eyepieces, 
ranging in magnifying power between 60 and 791. The only point 
requiring a little care in using it is, the getting an even balance between 
the illumination of the scale and that of the disc to be measured, other- 
wise irradiation would render the measures difficult, and the results 
probably very erroneous. In my experiments I opened the top shutter of 
my observatory dome towards the north, getting a good direct light on 
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the V. scale, while light was reflected to the object-glass from a sheet of 
white paper on the opposite side of the observatory. 

After I had made trial of the Dynamometer with an ordinary pocket 
lens of about if-inch focus, Mr. Berthon kindly sent me an ingenious 
little lens-holder, or microscope, which clips on to the eye-piece of the 
telescope, and thus leaves both hands free for the V. gauge, adding im- 
mensely to the comfort and ease of observing. On receiving it, I repeated 
my measures of a battery of negative eye-pieces, the magnifying powers 
of which had been determined by the late Rev. W. R. Dawes,. with, I 
believe, a double image dynamometer, and the accordance Of the three 
series o£ measures is so satisfactory, that I am induced to give them here. 
Dawes 89 191 258 424 605 791 
Knott (i) 91 191 259 425 604 792 
Knott (2) 90 192 260 424 604 798 

Since my letter of October 16, 1 have obtained one more set of measures 
of S Cygni, with these results : P. = 337°'30, D. = i"'66o, Epoch, 
1871*809, (Combining the whole series, we have the following mean 
result: P. = 337° '92, D. = i'*690. Epoch, 187 174. 

Woodcroft Observatory, Cuckfield, I am, Sir, yours faithfully, 

Sussex : Dec. 5, 1871 GEORGE KNOTT. 



DYNAMETER OR DYNAMOMETER. 



Dear Sir, — ^Your reply to the enquiry of "Query,** given in the current 
number of the Register (p. 294), as to " which is the right appellation of 
be used in describing the little instrument for measuring the power of eye- 
pieces,*' is by no means satisfactory to me. As far as I have been able 
to ascertain from the authorities which I have at hand, I venture to say 
that both words are in use, and that both are derived from Swaiug and 
furp€(M), that they indicate entirely different instruments, and that" the right 
way of spelling the word " is in fact beside the question. 

Dr. Kitchiner in his work " Of Telescopes,** p. 238, writes, that " to 
measure the diameter of the pencil of rays with great ease and accuracy, 
Mr. Ramsden, about the year 1775, contrived a clever little instrument 
which he called a dynameterj* Admiral Smyth says (" Celestial Cycle,*' J. 
382), " various methods of determining the magnifying power of a tele- 
scope have been proposed, but Ramsden*s double-image dynameter has 
been successfully adopted,** and quotes from Dr. Pearson s " full and able '* 
description of the instrument. Mr. Simms also says ("Achromatic 
Telescope,** p. 22). ''the dynameter is the instrument employed in 
measuring the image of the object-glass upon the eye-glass.** 

In the " Encyclopaedia Britannica *' (7th edition), the dynameter is stated 
(vol. viii. 388) to be an instrument for ascertaining the relative strength 
of men and animals, and that it resembles a common graphometer, the 
whole machine weighing only two pounds and a half I Further (vol. ii. 
267), "several inventions are said to be in use for ascertaining and 
comparing the power required to work the plough in different situations; 
these are known by the name of dynam/MneterSt or draught machines, and 
they all agree in tnis that the power is determined by a movable index, 
pointing to figures denoting hundredweights on a (ual-plate.** Again, 
(vol. XX. 681) "the dynamometer which is generally employed to measure 
the force of steam in a boiler is a simple tube,** &c. 

Moreover, in Ogilvie*s " The Comprehensive English Dictionary ** 
(Blackie & Sons, 1864), ^o*^ words thus appear — "Dynameter (Gr., 
iwafitg and fAtrpeta), an instrument for determining the magnifying power 
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of telescopes. Dtnamohetbr, an instrument for measuring force, especially 
the relative strength of men and animals (see Dynameter)." 

The above extracts conclusively show, as I suomit, that both words are 
correct, that they purposely differ orthographically, to prevent confusion 
and ambiguity in describing scientific instruments, and that dynameter 
and not dynamometer is the proper designation for an instrument to deter- 
mine the magnifying power of a telescope. If I am wrong in my conclu- 
sions, I hope one of your many able correspondents will set me right in 
the matter. Yours faithfully. 

Upper Holloway : Dec. ii. GEO. WILLIAMS. 

[The word dynameter means nothing at all, and so it is a pity some 
better word, if necessary, has not been coined. If the word be used at all, 
the form dynamometer is the only admissible one. You might as well, if 
another instrument for measuring time were required than the chrono- 
meter call it a chrometer. It may also be well to notice that in all such 
words, the derivation is not from utrpkat but furpov. The Greeks never 
compounded verbs with anything but prepositions. — ^Editob.] 

FUTURE ECLIPSES. 



All your correspondents must have been gratified by your publication 
of Mr. Hind's calculations respecting future Solar Eclipses, both those in 
the September number, commencing with that of. 1905, and also those for 
the next twenty years, published in the November number. Let me inform 
Mr. Hind that he has omitted one fine eclipse, that of May 28, 1900. 
A computation I have made shows that three- fourths of the Sun's disk 
are obscured at London that afternoon. In Guillemins' " Heavens/' the 
central path is stated to cross Spain, Algeria, Egypt, and the United 
States, but one would like to know more particularly. CURIOSUS. 

B. A. C. 5554. 

Sir, — In the British Association's Catalogue of Stars, and in the com- 
pilations from it in Loomis's " Practical Astronomy,*' and Mr. Proctor's 
*' Handbook of the Stars," the fourth magnitude is assigned to B. A. C. 
55^4. a star in the southern constellation Ara, now of the sixth magni- 
tude—position for 1850, R.A. i6h. 29m. 42s., S. Dec. 60° 37* 16'. I am 
not aware that this discrepancy has ever been corrected. A mistake 
seems to have arisen in copying from Brisbane's Parramatta Catalogue, 
where the star in question is marked 7th mag., on the faith of one observa- 
tion only. This to the Astronomer of N.S.W., Mr. H. C. Russell (who 
examined the star at my request) appears to have been slightly underrated, 
as he makes the present magnitude of B. A. C. 5554 equal to the sixth. 

Being very much interested with the account given by the late 
Admiral Smyth, in his charming " Sidereal Chromatics," of the change in 
colour of 95 Herculis, I watched this star very attentively during the 
months of July, Aueust, and September this year, with my telescope, an 
achromatic of 4-ft. focal length, 3-in. clekr aperture, and good definition. 
95 Herculis attains a meridian altitude at Sydney of 34i°. To me the 
components of this pair always appear of a fine bright golden yellow, 
without any trace of the red or green seen by other observers. Several 
friends to whom the object was shown, all concurred in naming the 
colours *' yellow," or "golden yellow." Have any recent changes been 
recorded in England ? 

I have only lately obtained a copy of Sir J. Herschel's invaluable 
" Cape Observations," and find that a large proportion of the double and 
multiple stars contained in that work, can be readily seen with a good 
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3-iii. telescope. Mr. Webb, in his most useful ^' Celestial Objects/* gives 
a catalogue of southern doubles, but I hare already picked out from the 
** Cape Observations ** several (about 80) pairs not included by him, and 
no doubt shall find others as the season advances. As I do not own a 
micrometer, only one instance of change in position has been noticed 
since Sir J. Herschel's time (1834-8), viz, B Indi, R.A. 2ih. lom., Dec. S. 
54^, distance 4", mags. 5 and 10, a very beautiful double and a fine 
light-test for small telescopes, mine shows it distinctly. Sir J. Herschel 
found the position angle measured 307°, not being aole to reconcile this 
with a rough measurement taken by means of a wire inserted in the eye- 
piece, I asked Mr. Russell to measure the pair accurately for me. This 
he very kindly did, and finds the position angle to be 292°, thereby 
establishing a change of position of 15^ in about 30 years. 

326, George Street, I remain, yours obediently, 

Sydney, N.S.W. : Oct. 6, 1871. W. J. MACDONNELL. 

JUPITER. 
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MINIMA OF 8. CANCRL 



Jan. I ... i2'oh. 

20 ... 11*2 



MOON'S TERMINATOR. 



Selenographic longitudes of the points of the Lunar Equator, and of 
60° of northern and southern selenographic latitude, where the sun's 
centre rises or sets. 

Greenwich, Midnight 6o°N. 0° 60® S. 

Sunset. 

00 o 

1872. Jan. I ... +i5'o ... +15*9 ... +i6-8 

,2 ••• + 2*8 ... + 37 ... -j- 47 

3 ... — 9*4 ... — 8*4 ... — 7*4 

4 ... 2i'6 ... 20'6 ... 19*5 

5 ••• 33*8 ... 327 ••• 31*6 " 

6 ... 46*1 ... 44*9 ... 43*8 I 

7 -. —58-3 ... —571 ••• —55*9 

SUNBISE. 

13 ••• +512 — +49*8 ... +48*3 

H — 39*1 ... 37*6 ... 36*1 

15 ... 270 ... 25*4 ... 23*9 

16 ... 148 ... 13*3 ... +117 

17 ... +27 ... + i-i ... — 0*5 

18 ... — 9*4 ... — II'I ... — 12*2 

19 ... 21-5 ... 23*2 ... 24*9 

20 ... 336 ... 354 ... 37*1 

21 ... 457 ... 47*5 , ... 49*3 

22 ... 57*8 ... 59*6 ... 6i*4 

23 ... 69-9 ... 71-8 ... 73*6 

24 ... — ^82*0 ... — 83*9 ... — 85*8 

Sunset. 

26 ... +69-9 ... +7^*8 ••• +73"* 

27 ... 577 ... 597 ... 617 

28 ... 45*6 ... 47*6 ... 49*6 

29 - 33*4 - 35*4 ... 37*5 

30 ... 21'2 ... 233 ... 25*4 

31 ... + 9-0 ... +III ... +133 

The sun's disc passes the zone horizon of Linne — 

On Jan. i from 19*4 to 2o'6 setting. 
16 „ 157 „ 16-9 rising. 
31 iy 9*3 » 105 setting. 
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THE PLANETS FOR JANUARY. 



At Transit over the Meridian of Greenwich. 



Planets. 



Mercury . . . 



Venus 



Jupiter ... 



Uranus ... 



Neptune ... 



Date. 



I St 

15th 

I St 

15th 

1st 
iSth { 

1st 
17th 

1st 

17th 



Brt. Ascension. 



h. m. 8. 
18 51 36) 

18 45 48r 

18 13 30 

15 38 47 

16 45 37 
7 55 9 

7 47 25 

8 9 14 
8 6 24 
I 21 II 
I 21 26 



Declination. 


Din meter 


/ 




I 20 26 \ 

(20 \^J 


io'*o 


— 20 56 


7"-8 


-1638* 


i9"o 


19 57 


i7"o 


+21 14 


43"-2 


21 3^1 


43"-4 


+20 44 


4"-2 


20 53 


4"'2 


6 424 


o"-2 


6 45 


i"-3 



Meridian. 



h. m. 
o 97 

22 32*8 

20 53-5 

21 51 
13 11*2 

12 8*4 

13 252 
12 19-5 

6 383 
5 35-6 



Mercuxy nses a little before sunrise at the beginning of the month, 
the interval increasing till the middle of the month, after which it 
decreases. 

Venus is excellently situated for obserration, passing the meridian at 
about 9 o'clock in the morning during the month, and so a yery favourable 
object for transit observations during the daytime. 

Jupiter may be observed throughout the night, and should be care- 
fully examined by those who have powerful instruments, as all reliable 
observations of change of colour or markings will be valuable. 

Uranus is, like Jupiter, very favourably situated for observation. 



LUNAR METEOROLOGY. 



By W. R. Birt, F.R.A.S. 



Under this title we propose occasionally to give notices of such pheno- 
mena as may be difficult to account for on variations of the angle of 
illumination, or may be referred to the action of heat upon the surface 
of the moon, for as all meterological processes on the earth depend more 
or less upon the action of heat, so if we are able to detect evidence of the 
same action on the moon, we may, without employing the term improperly, 
regard the phenomena observed as partaking of a meteorological 
character. Change of colour, we know, to be intimately connected with 
thermal relations, the early spring tints of vegetation, the dark foliage of 
summer, the rich hues of autumn, alike bespeak the effects of solar heat 
upon the vegetable covering of the earth. Not that we wish to draw any 
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analogy between colours on the earth and moon, or even to hint in the 
slightest degree that a lunar yegetation exists, but to direct attention to 
the fact that, while colour characterises the moon's surface, it is not 
exempt from changes that can be traced immediately to the action of the 
sun. 

Hitherto, whatever changes of colour or brightness may have been sus- 
pected, they have been unhesitatingly referred to changes either of 
illuminating or visual angles ; very few, if any, attempts have been made 
to prove a connection between them and solar influence. The surfaces of 
the Maria, it is well-known, vary in tint at different periods of the lunar 
solar day, but whether the same tint characterises the same surface at the 
seme time of day is uncertain. So far as we are aware, only one series of 
observations exists which bears on this point, it is of the tint of the floor 
of the walled plain Plato during a period of (wo years. It has long been 
supposed that, as the sun attains his meridian altitude, the floor becomes 
darker. This supposition has by the observations been exchanged for 
certainty, for although the method adopted was one of " estimation," a 
numerical value has been applied to each estimate of tint, varying from 
light =: 0*33, through medium = 0*50, to dark = 0'66. On projecting the 
results of the observations for intervals of 12 hours from sunrise to 
sunset on Plato, the range of tint is found to be equal to 0*41, while that 
of the sun*s altitude is about 40 degrees, the chromatic curve agreeing 
essentially with that of altitude. 

Upon what does this darkening depend ? Is it on the angle in which 
the light is reflected to us, or does it not rather depend upon the material 
of the floor being heated by the sun's rays. During a qay of 354 hours 
duration, we may expect that a large amount of heat will be developed, 
and as we find on the earth the diurnal march of temperature is propor- 
tional to that of the sun's altitude, so we may expect that the diurnal 
march of lunar temperature will follow the same law, and manifest itself 
in the gradation of that which is now known in one instance to accom- 
pany the sun in his prog^ss through the heavens, thus partaking of the 
nature of a meteorological process. 

• At present we have but one solitary instance, and it is very desirable 
that others should be added. There are numerous dark spots as well as 
medium and light scattered over the moon*s disc. Will they all tell the 
same tale ? It is pretty certain that the surface consists of a variety of 
material. Is it likely that by multiplying observations we may be able to 
detect a residual meteorological action, a more or less permanent darkening 
of certain spots, or of the fading of others. The enquiry is an interest- 
ing one, for by it we exchange vagueness for certainty, we obtain an 
insight into operations which may still be in progress. We know that, 
as on the earth, igneous action is extensively manifested on the moon, 
and it is difficult to conceive that when this was in full operation it 
was unaccompanied by meteorological phenomena. With the cessation 
of the one, the other may have become greatly subdued, but there is 
still room for solar action, and we believe that the late researches tend 
to establish the fact ^at the surface of the moon is in no small degree 
acted on by the sun. 

In our next paper, we propose to adduce simultaneous instances of 
clearness and obscurity of neighbouring portions of the moon's surface, 
which may possibly be connected with solar heat, for it is by no means 
infrequent that a given area may be seen with great clearness, while 
an adjoining one is misty and indistinct. The earth view is 
synchronous, while the areas varying in definition are differences exposed 
to the sun's rays. 
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ASTfiONOMICAL OCCUfiRENCES rO£ JAN., 1872. 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


!Vlon 


1 

2 
3 

4 

5 

6 
7 

S 


h. m. 

i6 35 

19 29 

20 31 


Sidereal Time at Med^n 

Noon, i8h. 41m. 49758. 

Inferior Conjunction of 

Mercury 
Occultation of v Virginis 

(4i) 

Reappearance of ditto 


1st Oc. R. 
2nd Sh. I. 
2nd Tr. I. 
2nd Sh. E. 
2nd Tr. E. 


h. nu 8. 

7 54 

11 23 

12 4 
14 18 

14 59 


h. m. 
Jupiter. 

13 "'2 


Tues 


1833 


Conjunction of Saturn 
and Sun 






13 67 


Wed 


9 58 


<t Moon's Last Quarter 
Sun's Meridian Passage, 
4m. 33'S68. after 
Mean Noon 

Conjunction of Mars and 

I Capricorni (3'om.) E. 

Occultation of 94 Virginis 

(6) 
Reappearance of ditto 
Occultation of 95 Virginis 

(6) 
Reappearance of ditto 


2nd Ec. D. 
2nd Oc. R. 


6 29 16 
9 59 


13 2-2 


Thur 


9 10 

16 II 

16 58 
16 43 

1748 


1st Ec. D. 


18 13 33 


12 578 


Fri 


Conjunction of Moo^ and 

Venus, 0° 57' N. 
Occultation of /3' Scorpii 

(2) 
Reappearance of ditto 


3rd Sh. I. 
1st Sh. I. 
3rd Tr. L 
1st Tr I. 
1st Sh. E. 
1st Tr. E. 
3rd Sh. E. 
3rd Tr. E. 


14 39 

15 31 
15 36 
15 46 

17 50 

18 6 

19 6 


12 53*3 


Sat 


23 22 

21 5 

22 7 


1st Ec. D. 
1st Oc. R. 


12 42 4 
15 12 

10 
10 II 
12 19 
12 31 

17 39 9 
23 30 


12 48*8 


Sun 






1st Sh. I. 
1st Tr.. I. 
1st Sh. E. 
1st Tr. E. 
4th Ec. D. 
4th Ec. R 

1st Ec. D. 
1st Oc. R. 
2nd Sh. I. 
2nd Tr. I. 
2nd Sh. E. 
2nd Tr. E, 


1244-3 


Mon 






7 10 33 
938 

13 58 

14 17 

16 52 

17 12 


12 39*8 


Tues 


9 


57 
16 5 


Conjunction of Moon and 
Mercury, 4° 20' N. 

Conjunction of Moon and 
Saturn, 2° 19' N. 


1st Sh. E. 
1st Tr. E. 
3rd Oc. R. 


6 48 
6 56 

845 


12 354 



A stronomical Occurrences for January. 
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DATE. 


Principal Occurrences. 


Jupiter's SatelliteB. 


Meridian 
Passage. 


Wed 


10 
11 

12 


h. m. 

2 57 


• New Moon 


2nd Ec. D. 
2nd Oc. B. 


h. m. 8. 

9 5 38 
12 13 


h. m. 
Jupiter. 
12 30*9 


Thur 








6 10 

6 19 

17 25 

17 29 
1838 

18 51 


12 264 


Fri 


3 28 


Conjunction of Moon and 
Mars, 3° 34' N. 


2nd Sh. E. 
2nd Tr. E. 
1st Sh. I. 
1st Tr. I. 
3rd Sh I. 
3rd Tr. I. 


12 21 '9 


Sat 


13 
14 

15 


7 " 
7 50 


Near approach of r* 

Aquarii (6) 
Occultation of r^ Aquarii 

(4) 


1st Oc. D. 
1st Oc. B. 

1st Sh. I. 
1st Tr. I.- 
1st Sh. E. 
1st Tr. E. 


14 36 
16 55 


12 17-4 


Sun 


3 43" 




II 54 
" 55 
14 13 
14 14 


12 I2'9 


Mon 


Opposition of Jupiter 
Illuminated portion of 
disc of Venu8=o*676 
„ Mars=o'97o 


1st Oc. D. 
1st Oc. B. 
2nd Tr. I. 
2nd Sh. I. 

4th Tr. E. 
4th Sh. E. 
1st Tr. I. 
1st Sh. I. 
3rd Oc. D. 
1st Tr. E. 
1st Sh. E. 
3rd Ec. B. 

1st Ec. B. 
2nd Oc. D. 
2nd Ec. B. 


9 2 
II 21 

16 30 
16 33 


12 8*4 


Tues 


16 
17 




Sidereal Time at Mean 
Noon, I9h. 40m. 58*1 IS. 

Sun*s Meridian Passage 
9m. 54*43s. after Mean 
Noon. 


5 41 

5 51 

6 21 

6 22 
8 29 
8 40 
8 42 
12 I 47 


Moon. 
5 27-5 


Wed 


2 

10 33 

11 27 

11 36 

12 32 


( Moon's First Quarter 
Occultation af 64 Ceti (6) 
Beappearance of ditto 
Occultation of $' Ceti (4J) 
Beappearance of ditto 
Saturn's Bing : 
Major Axi8=34*ii' 
Minor Axis— 14*25" 


5 47 47 
II 32 
14 32 40 


6 11*4 


Thur 


18 
19 








6552 


Fri 


10 II 
5 52 

14 48 


Opposition of Uranus 
Occultation of B. A. C. 

I I 19 (6) 
Beappearance of ditto 
Near approach of B. A. C. 

1206 (6) 


2nd Tr. L 
2nd Sh. I. 
2nd Tr. E. 
2nd Sh. E. 


5 37 

8 32 
845 


7 397 


Sat 


20 






1st Oc. D. 
1st Ec. B. 


16 19 
18 44 58 


825-5 



."• 
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Astronomical Occurrences for January, 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Passage. 


Sun 


21 


h. m. 
II 6 

6 39 


Conj unction of Venus and 

5 Ophiuchi 0° 6' S. 
Near approach of n Tauri 
(6) 


1st Tr. I. 
1st Sh. I. 
1st Tr. B. 
1st Sh. E. 


h. m. 8. 
13 38 
13 48 

15 58 

16 8 


h. m. 
Moon. 

9 130 


Mon 


22 
23 


5 33 
4 12 


Conjunction of Venus 
and ^ Ophiuchi (3*9m.) 
W. 

Occultation of 2 Gemi- 
norum 

Reappearanceof ditto (6| ) 


Ist Oc. D. 
1st Ec. R. 


1045 
13 13 32 


10 I '9 


Tues 


6 7 

6 48. 
II 52 

13 8 


Occultation of at Gemi- 

norum 
Reappearance of ditto 
Occultation of 48 Gemi- 

norum (6) 
Reappearance of ditto 


1st Tr. L 
1st Sh. I. 
1st Tr. E. 
1st Sh. E. 
3rd Oc. D. 
3rdEc. R. 


i * 

8 17 
10 24 

10 36 

11 44 

16 I 9 


10 517 


Wed 


24 

25 

26 

27 

28 
29 
30 


5 29 
15 55 
13 38 


Conjunction of Moon and 
Jupiter, 2° 36' S. 

Conjunction of Moon and 
Uranus, 2° 44' S. 

Near approach of ft' 
Cancri (6) 


1st Ec. R 
4th Oc. D. 
2nd Oc. D. 
4th Ec. R. 
2nd Ec. R. 


7 42 10 
9 20 

13 47 

15 42 51 
17 8 59 


II 41-6 


Thur 


5 H 
4 50 

_5_32 


Full Moon 
Occultation of y Cancri 

(4) 

Reappearance of ditto 






12 305 


Fri 




2nd Tr. I. 
2nd Sh. I. 
2nd Tr. E. 
2nd Sh. E. 


7 51 

8 26 

10 46 

11 21 


13 181 


Sat 


758 

8 59 
948 

10 51 


Occultation of B. A, C 

3579 (6) 
Reappearance of ditto 

Occupation of i Leonis 

(6) 
Reappearance of ditto 


3rd Sh. E. 
1st Oc. D. 


6 6 
18 3 


Jupiter. 
II 146 


Sun 




1 


2nd Ec. R. 
1st Tr. I. 
1st Sh. I. 
1st Tr. E. 
1st Sh. E. 

1st Oc. D. 
1st Ec. R. 


6 27 23 
15 23 

15 43 

17 42 

18 2 


II lO'I 


Mon 


10 56 
13 27 


Conjunction of Saturn 
and Mercury, 0° 6' S. 

Near approach of B.A.C. 
4104 (6i) 


12 29 

15 8 2 

9 49 
10 12 

12 8 

12 31 

20 46 

6 55 
9 36 42 

16 2 


II 57 


Tues 




• 


1st Tr. I. 
1st Sh. I. 
1st Tr. E. 
1st Sh. E. 
3rd Oc. D. 
3rd Ec. R. 


II I'2 


Wed 


31 


19 5 


Near approach of B.A.C. 
4647 (6) 


1st Oc. D. 

1st Ec. R. 
2nd Oc. D. 


10 568 
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LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

JANUART, 1872. 

By W. R. Birt, F.B.A.S. 





Supplement 


Day. 


C — © 




Midnight. 


13 


-. 133 I9'S 


14 


... 120 217 


15 


... 107 53-3 


16 


... 95 52-2 


17 


... 84 15-3 


18* 


... 72 58-1 


19 


... 61 55-8 


20 


••• 51 3*4 


21 


40 i^'5 


22 


20 310 


23 


... 18 437 


24 


... 7 52-0 



Objects to be observed. 

Hooke, Mercurims, Maclaurin. 
.. Mare Foecunditatis, Pains Somnii. 
.. Locus Somniomm, Daniell, Groye (a), 
.. Christian Mayer, Biishing, Buch. 
.. Epigenes, Scoresby, Calippus. 

Menelans, Manilius, Mt. Hoemus. 
.. Timocharis, CArontius, Mosting. 
.. Dayy, Lalande, Lassell (b), 
.. Euler, Caroline Herschel (c), Brayley (d). 
,.. Philolans, Foucault (e), Heraclides. 
... Casatus, Elaproth, Biccioli. 
.. Dorfel Mountains, Yasco de Gama. 

For additional objects consult the lists for September and Norember. 

* On Noyember ao. 1871, some peculiar phenomena were observed on Plato at 
sunrise. It will be desirable carefolly to examine the floor this evening. 

(a) On the Lacus Somniomm, between Posidonius and Hercules, are two con- 
spicuous craters, C and D of B and M. It is proposed to designate the nearest 
to Posidonius Dafibll, in commemoration of the chemist and meteorologist, and 
the northern crater, midway between it and Hercules, Gsoys, to commemorate the 
labours of the author of the Correlation of PhyHcal Forces. 

(b) Between Straight Wall and Davy, named after the President of the Boyal 
Astronomical Society. It is suspected of having undeivone a change of colour. 

(e) Between Lambert and Mairan is a crater easuy found, a ridge extending 
between it and Lambert. It has been named Caboliitb Hebschel, in commemora- 
tion of that lady's astronomical labours. 

(d) In a line with Lambert and Euler is a crater about the same size as "Oaroline 
Herschel," with two smaller ones, E. and W. of it. This has been named in com- 
memoration of the scientific labours of the late E. W. Brayley. 

(e) Between Bianchini and Harpalus, a little removed on the south from a line 
joining them« is a crater named Foucault. 

During the late winter and spring months, the early moon is well 
situated for observing objects near the west limb, especially as libration is 
carrying them east of their mean places in January. The following 
objects, arranged from north to south, may be noticed between new moon 
and the 13th, they are all near the limb : 

Gauss, Seneca, Plutarch, Neper, Mare Smythii, Eashrer, Ansgarius, 
Behaim, Hecatoeus, Wilbelm, Humboldt, Marinus, Oken, Hanno, 
Pontecoulant. 

Errata. 

November, note (a) for marked read named. 

December 15, for Trallis read Trallet. 24, for Remer read Reiner, 



Aebolite. — A few days ago an aerolite, weighing 1271b., is 
said to have fallen in the grounds of M. Lepescheur. near Montereau, 
Seine-et-Mame. It arrived from the east, and burst over the garden with 
a noise similar to that of a fire of musketry, in the midst of a bright blue 
light. This bolid, which is of an irregular spheroid shape, and blacky 
will be sent to the Academy of Sciences. 
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TO CORRESPONDENTS. 



The Greenwich picture of Encke's Comet is unavoidably postponed. 

It is particularly requested that all communications oe addressed to 
the Editor, Pabnham House, Fehbust Road, Ciafton. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-office Order, or 
penny postage stamps. 

Our Subscribers are requested to take notice that in future Post Office 
Orders for the Editor are to be made payable to John C. Jackson, 
at Lower Clapton, London, E. 

The Astronomical Reeriflter is intended to appear at the commencement of 
each month; the Subscription (including Postage) is fixed at Three Shillinfirs 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. 
Letters, Articles for insertion, &c., must be sent to the Editor, Parnham House, 
Pembury Ready Clapton^ £., not later than the 15th of the Month. 
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ROYAL ASTRONOMICAL SOCIETY. 



Session 187 1 — 72. 
Third Meeting, January i2t]i, 1872. 

' W. Lassell, Esq.,,F.E,S., President, in the Chair,. 
Secretaries-— "Dv, Hiiggins, P.E.S., and E. Dunkin^ Esq. 

The minutes of the last meeting were read and confirmed. 
Thirty-nine presents were announced, and the thanks of the 
Society given to the respective donors. Attention was particu- 
larly drawn to two copies of the account of the Chreat Trigonome; 
trical Survey of India and tO' Bchellen's Spectrum Analysis, 
translated by The Misses Lassell and edited by Dr. Huggins, and, 
it was stated, that the author had expressed his extreme satisfac- 
tion at the manner in which the work had been rendered into^ 
English; 

0. Eagoonochary (Madras Observatory ),> 

W. B. Kemshead, Esq., 

W. Godward, Esq., 

F. J. Marriott, Esq., 

J. H. Winter, Esq., and 

0. F. Plant, Esq., 

were balloted for, and duly elected Fellows of the Society. 

VOL. X. 
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The following papers were announced and partly read : — . 

Occultation of VeatOy December 30/A, 1871 : bj Mr. Tal- 
mage. 

The day had been very wet, but it became very clear at 9h. 
30m. p.m. The planet Vesta was quite bright up to the moon's 
Hmb. The immersion took place at the bright limb at loh. 44m. 
24' Ss. G. M. T., and the emersion at the dark limb at i ih. 
52m. 52'6s. G. M. T. These times are exact. Power 80 on 
lo-in. refractor. 

A suggestion on the. use of Chronometers: by Mr. D. GilL 

As equal increments of heat do not make equal alterations in 
the position of the weights of a chronometer balance, there is a 
resulting uncompensated effect, like the irrationality of the spec- 
trum in a telescope. 

Chronometers, adjusted for extreme temperatures, will fail in 
mean temperatures, and vice versa. Attempts have been made by 
Hartnup, Loseby, and others, to correct this, but they are not 
entirely successful. The author suggested the employment of 
another chronometer, in the same box, which he called the 
chronometric-thermoinetej^ and should be either entirely uncom- 
pensated, or have the brass and steel portions of the balance 
reversed, so as to exaggerate the effects of temperature. This 
having had its rates in different temperatures tabulated, could 
be used to correct the other chronometer. He threw out the 
idea as more especially connected with the expeditions to observe 
the transit of Venus. 

Oapt. Noble thought greater perfection could not be reached in 
the chronometrical determinations of longitudes than in the 
Astronomer Eoyal's determination of that of Valentia, which, 
being afterwards checked by telegraphic signals, came out abso- 
lutely identical. 

The Astronomer Boyal said that, as to the fraction, the chro- 
nometer longitude was between the two galvanic results. He 
need not say that the subject of chronometers occupied much of 
the attention of all connected with Greenwich Observatory, and 
that, nine times out of ten, chronometers, when wrong, were so 
through changes of temperature. Generally, they were now 
over-corrected ; but, formerly, the reverse was the case. This 
was as to the primary or principal correction. Mr. Gill's paper 
referred to the secondary alteration. Many years ago this was 
the subject of communications to the Royal Society by Mr. Eiffe 
and Mr. Molyneux, which were referred to a committee. Both 
provided means for this auxiliary compensation which did so ap- 
proximately. Since that time, other plans have been proposed, 
notably by Mr. Poole, whose chronometers have gained the first 
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prizes. As to Mr. Gill's soggestion of another chronometer, he 
did not think any navigator would be troubled with it. One was 
enough to look after. He would recommend makers to turn 
their attention to obtaining greater delicacy in the primary com" 
pensation. It was well done up to a certain point ; but, in the 
last delicate shade lay the difficulty, and where the difference 
between high and low temperatures and the mean had to be 
provided for. 

The President inquired whether this was not accomplished by 
Mr. Hartnup's balance ? 

The Astronomer Boyal said : Not better than by others. 

The President thought this nearly perfect. 

The Astronomer Boyal believed the greater number of the best 
chronometers were Poole's. He (Mr. P.) made for the trade, so that 
his balances were sometimes found in instruments bearing other 
names. 

Mr. Gill said, he certainly did not propose his plan for general 
adoption in navigation, but thought that in any chronometric 
longitude expeditions no trouble would be considered too great. 
Mr. Hartnup had recommended him to turn his attention to the 
subject. 

The Astronomer Eoyal presumed Mr. Gill was aware the plan 
was used at Greenwich. He also remarked that nobody can ap- 
preciate how much depends on the oil. This is a radical point 
requiring attention. When the oil freezes chronometers go 
wild. 

Professor Cayley mentioned that, with regard to his paper at 
the June meeting on De Launey's expression l.g.h. M. De Launey 
had accepted his values of the above symbols, and had extended 
them several terms further. 

On the total Solar Eclipse of 1871 : Extracts of a letter from 
Col. Tennant, E.E., to Dr. Huggins. 

The author wrote in great haste, on the day of the eclipse, to 
save the post. The principal points noted were, that six photo- 
graphs had been taken, and that one having been accidentally 
injured, five good ones remained. That the chromosphere and 
prominences first appeared white and then changed through pink 
to red. Ool. Tennant saw two rifts which appearad to him not to 
reach the moon's edge, but were separated by some minutes of 
bright corona. The chromcspheric* layers were undoubtedly 
radiated, but not coloured. There were alternate gradations of 
light — that is, light and comparative darkness, but certainly no 
colour. The rays were lost as they Ueared the moon. The rift, 
at the true vertex of the sun, he is sure, did not change, nor does 
he believe did any others. The telescope usbd for these eye 
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observations was of 2 J-in. aperture, and power 3 5. Capt. Morant, 
observing with a telescope of 1 VS-in. aperture, made two sketches. 
He expressed himself positive as to absence of colour and perma- 
nence of rift. He thought, however, that the shades were of sepia 
tint (brownish), and that the rifts did extend to the moon. Col. 
Tennant desired to thank Mr. Brothers for his good arrangement 
of the dark slides. 

Dr. De la Bne said that the eclipse of 1871 offered the oppor- 
tunity of collecting a number of interesting facts along a very 
extended line. Mr. Ellery, in Australia, had organised some very 
extensive operations, which it was ^ to be hoped were successful. 
We knew Col. Tennant had succeeded, and he hoped M. Jansen 
and the British Association expedition had also prospered. The 
Astronomer Royal had recently discussed the observations of 
i860 and 1870, and the Oouncil trusted that he would allow this 
report to be published, as part of the Society's transactions. 
They had also taken action to obtain the observations of the ex- 
pedition originated by the British Association, and hoped to 
succeed. The great number of eclipse observations now available 
must largely increase our knowledge of the physics of the sun. 

The Astronomer Boyal said that he personally had not done 
much in discussing the reports of i860 and 1870. The Joint 
Committee of the Boyal Society aYid Boyal Astronomical Society 
had asked him to undertake the task, but he had stated that all 
he could do was to superintend the operation, if some one else 
would do the real labour, to which the Committee agreed ; and 
Mr. Banyard had gratuitously undertaken this work, and per- 
formed it with an ability that could not be exceeded. He has 
proceeded so far as to be able to report how many drawings would 
be required, and had devised modes of comparison which had 
not occurred to the Astronomer Boyal, and which brought out 
things not before suspected. As the work was going on so well, 
he had applied to the Treasury for assistance to publish it, but 
the answer was that they would do nothing at all towards it. 
This must be looked at charitably, as he thought it meant that 
they did not want to become publishers of anjrthing, and he had 
therefore intimated that he only wanted such assistance as had 
before been given, and the last letter from the Government asked 
for further information on this point. This he was collecting, 
and should lay before the Treasury, and he hoped they would see 
that a great deal of good work had been done, which was well 
worth publishing. If not, ^e had the ultimate resource of ap- 
pealing to the Boyal Astronomical Society and the British 
Association ; and, if it could not be a national work, it would, 
doubtless, be brought out by these bodies. 
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Dr. Do la Bae : The Council have to-daj oome to the deter- 
mination that, if required, the Society will bear the whole ex- 
pense of the publication, as it appears a most fitting time to 
discuss the result of these solar researches. 

The Astronomer Boyal was very glad to hear it, and thought 
the Council had done well in offering to incur this expense if 
need required. 

ObserwUiofis of OccuUcftions of Stars by the Moon and Phenomena 
of Jupiter* 9 Satellites : by the Astronomer Boyal. 

This was the usual annual summary of such observations at 
Greenwich. 

Proposed devotion of a Special Observatory to observations of the 
phenomena of Jupiter's Satellites : by the Astronomer Boyal. 

The position which the Boyal Astronomical Society holds quali- 
fies it to assume the direction of observations to be made, and I 
venture to suggest that one observatory should be permanently 
devoted to the phenomena of Jupiter's satellites. It is known to 
students of the theory of gravitation, that the system is very 
peculiar and the results startling, especially in the remarkable 
enchainment of the first three, and the effect of the mass of the 
fourth. Since the attempts to determine the mass of Jupiter 
by Pound, myself, and Bessel, the planet has been somewhat 
neglected. The errors of the tables are too large for rough time 
observations, and the observations of the differences are not 
sufficient to correct the tables by. They cannot be corrected 
one by one, but must be done altogether. The phenomena 
occur at irregular times, and interfere with meridional work, 
although there are long intervals of holiday. The eclipses of the 
satellites are of the first consequence, and next the shadows on 
the disc. For this we have the authority of Laplace, and one 
calculation* gives the times of both. The transits and occu'.tations 
are also good, but require separate tables. The phenomena are 
very interesting to observe, and something fresh micrht be 
detected. I, therefore, recommend that any new observatory 
should be devoted to this class of observation, and then it may 
become in future times as well known for its v^ork upon Jupiter's 
moons, as Greenwich is for its perseverance with respect to our 
satellite. 

The Astronomer Boyal, after reading his paper, said that re- 
marks had often been made at the Society, as to the errors of the 
NoMtical Almanack tables of these phenomena, but the correction 
involved more than was generally imagined. And, first, with 
regard to the theory. Until this had been pursued to its utmost 
extent, it was useless to attempt to improve the tables. These 
exhibited a number of terms symbolised by letters, as m, a, e, etc., 
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wMch had to be multiplied by astronomical coefficients. The 
letters were mere unmeaning algebraic signs, until their numerical 
values were determined from old observations. The labour of 
this was abnost incalculable. Mr. Dunkin could speak as to this 
work in connection with the great reduction of the lunar observa- 
tions, from Bradley's time to 1830, and afterwards carried on to 
1853. The mass of work carried on for several years was enor- 
mous. Of one large broadside for calculations, as big as a grave- 
stone, 18,000 were ordered at first, and 4,000 more were required 
afterwards. This was only one of many forms, and, xmtil they 
were aU fiUed up, we were not in a position to give any values to 
the constants. This was by far the largest work which had been 
undertaken in astronomy. The lunar theory had been worked out 
by Laplace, Plana, and Lubbock, and having then got the value 
of the constants, tables could be constructed from which the places 
of the moon were predicted. The formation of these tables had 
been undertaken by Hansen, who had laboured hard at them, and 
his services had been acknowledged by the British Government. 
The reduction df the- observations cost ;£^3,ooo, and when all this 
was done, came Mr. Hind's work to ms^e the calculations for the 
Nautical Almanack. K anyone, says Mr. Hind, ought to give bet- 
ter predictions, he can say somebody ought to first give him better 
tables, theory, and other means of improving bis predictions. 
Laplace worked out the theory of Jupiter, and Delambre aijd 
others made the tables. To do better we must go all over the 
work again, and compare all the observations with the predictions. 
At present we do not possess sufficient materials, and this is why 
the observatory is suggested. The lunar theory also required re- 
vision as to the points discussed by Adams and Hansen, and the 
Astronomer Eoyal wished he were a younger man to undertake it. 
The Greenwich observations supplied ample means. The next 
thing was the theory of Uranus, and the observations for this 
purpose were abundant. Li the third place, the theory of Jupiter 
wants a little working-up, but the main want is that of observa- 
tions. A new observatory should take up this subject, which is 
not at present systematically touched. 

Oapt. Noble said that he should go away, to-night, with a light 
heart. He had at last got what he had been hammering at 
for so long — a reason for not doing the work required. So long 
as it was stated that money was wanted to employ computers, he 
felt that the government ought to be pressed to find it, but if 
observations were wanted, time must of course be allowed for their 
•accumulation. As to Uranus, as the observations were sufficient, 
and mathematicians in plenty, the nation ought to pay any money 
required, to avoid the disgrace of our tables being six minutes in 
error. 
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Mr. Dunkin said the error in the tables of Uranus was only 
thirteen seconds of time. 

Oapt. Noble : I speak of the errors of occultations and am 
perfectly right. 

Professor Cayley : We seem to want some sort of board, whose 
business it should be to work-up the theory and use the observa- 
tions made. 

Oapt. Noble did not see why this should be the only country 
obliged to go begging for its tables. 

Dr. De la Bue said that the Astronomer Boyal had made a 
most valuable suggestion. It was necessary to collect materials, 
and, therefore, a new observatory had been proposed ; but, in his 
opinion, there were observatories enough, and one could well be 
spared for the work on Jupiter*s satellites. It should have a large 
equatorial, and accurate time and continuous work must be the 
rule, that no phenomena might be neglected. If this were done 
for ten years, ample materials would be collected, and then the 
calculations might be commenced. 

Oapt. Noble suggested that some guarantee should be given 
that the observations would be used, and that there should be two 
such observatories to escape the chances of bad weather. 

Dr. De la Bue said no guarantee was necessary, they were 
sure to be used, and suggested that the telescope should be an 8, 
9, or lo-in. achromatic. 

Remarks on the Planet Jupiter : by the President (Mr. Lassell.) 

As the fourth satellite has begun again to cross the disc, the 
author observed it on the night of December 30, 1871, and 
watched part of the passage. At the first entrance on the planet 
the satellite was hardly distinguishable from the disc, but as it 
advanced it grew darker, and by the time it was one-fourth across 
it was almost black. In fact, had Mr. Lassell not known better 
he would have taken it for a shadow. He had seen the same 
thing many yeais ago, but doubts whether it was so dark then. 
As this can only be an e£fect of contrast, it shows the brightness 
of the planet. In like manner, the spots on the sun would not be 
so dark anywhere else than on the brilliant surface of that body. 

On this occasion Mr. Lassell had a most rare and exquisite view 
of Jupiter, and made a beautiful coloured drawing, which was 
exhibited. He had been disposed to think the colour in recent 
pictures was exaggerated, but must now yield up that opinion. 
He also pointed out ihe advantage which a newtonian reflector 
has over a refractor in giving purity of colour. The powers used 
were 240, 430, and 579, but the latter was too high. The colour 
was seen best with high power. The full aperture of 24-in. was 
used. A pencil drawing was also sent for convenience of engra- 
ving, on which the colours were marked. 
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Dr. Huggins said that the President had informed him that 
Japiter appeared coloured, but he had not been told what the 
tints were. He (Dr. H.) looked at the planet last night and made 
a sketch, which agreed generally with Mr. LasseU's. The reddish 
belt was a little too pink in his (Dr. H.*s) drawing, and he con- 
sidered Mr. Lassell*s as rather too yellow in the same place. 

Mr. Eanyard said that, since the last meeting, he had found 
some more observations of colour on Jupiter in 1836-7 and 8 
and 1848-9. 

Eev. J. 0. Jackson exhibited six pictures of Jupiter, enlarged 
from Mr. GledhUl's drawings, during the last months of 1871, 
and described their details. On January 9, 1872, there were 
many more belts to the south than had been seen before, and the 
colours were very bright. 

On the probable seat of energy of the Eruption Prominences : by 
Mr. A. 0. Eanyard. 

The great velocities observed in the uprushes or vertical storms 
of the chromosphere were compared with the comparatively 
slow motions revealed by the spectroscope, as existing in the 
horizontal currents ; and thence it was argued that the up- 
rushes of vapour must be caused by explosions taking place at 
lower levels. It was suggested that solid masses may be projected 
upwards, and that the prominences may be vast eddies driven 
upwards in* the wake of such projectiles. 

In spite of the high temperature of the sun, calculated by 
Ericsson, at four million degrees Fahr., and by Secchi at three 
million degrees centigrade; it was suggested that the vast 
pressures within the solar globe may be sufficient to reduce many 
of the elements from the gaseous to a liquid and even solid state. 
Professor James Thompson's experiments on critical temperatures 
were referred to as showing that a small alteration of pressure 
might be the cause of an explosion, if the elements were near 
their critical temperatures. The prominence observed by Pro- 
fessor Young was instanced as being evidently driven upwards 
by an explosion. 

Usually hydrogen forms the head of such eruption prominences, 
and they are often " gonfle'* with heavier vapours at their base, 
as if a series of layers had been carried upwards in the order of 
their density. This was considered as affording proof that the 
cause of such prominences is not an uprush of dense vapour 
from below, or we should find the dense vapours by reason of 
their weight travelling furthest in the resisting medium through 
which they pass, and forming the head instead of the base of 
such prominences. The theory of impact of one layer upon another 
driving the outermost and lightest layer furthest was rejected. 
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Professor Graham belieyed that the amount of occladed hydrogen 
in the Lenarto meteor pointed to its formation in an atmosphere 
of hydrogen under great pressure, such pressure (if it was 
necessary to look to the sun at all as the laboratory where 
meteorites are formed) would not be found in the chromosphere, 
but must be sought for at greater depths. These considerations, 
taken in conjunction with the flashes across the chromospheric 
spectrum, observed by Zollner, Vogel, and Hewlett, appear to 
render it probable that solid masses may be hurled from the sun 
in eruption prominences. 

Note on Encke's Comet : by Bev. H. 0. Key. 

The author sent a number of drawings of the Comet, and 
stated that he thought the Greenwich picture not a correct repre- 
sentation, as it always, in his 1 8-in. reflector, preserved an ellip- 
tical appearance. He detected a nucleus, and also saw one or 
more faint rays in the position of a true tail. 

On' the identity of the Triple Star H, I. 13 : by Mr. Hunt. 

This paper and drawing were intended to prove the identity of 
the object in question with one of Struve's compound stars, as 
originally stated by Mr. Dawes. 

On an early transit of Mercury : by Rev. A. Freeman, 

Mr. Freeman has found at St. John's College, Cambridge, the 
records of the observation of 'the transit of Mercury in 1782, and 
sent a copy of the time observations made with a 46-in. telescope. 
Dr. Maskelyne tried to observe this transit at Greenwich, but was 
prevented by clouds. 

On the variable star S Orionis : by Rev. T. "W. Webb. 

The author had suspected this star to be variable at the 
beginning of 1870, and was conflrmed in his opinion about 
twelve months ago. It is now showing more variation than ever 
before, and being well situated for comparison, the changes are 
easily detected. There is a star of Mr. Baxendell's d south pre- 
ceding, of ii'i magnitude, and another e north preceding, of 
11*5, / 11*6 is nearly following; g on the north is 117, and 
there are two others, h and k oi 12*5 and 12*6 magnitudes. On 
5th December last, . S Orionis was much fainter than d and e, and 
smaller than /and g, but brighter than h and k. It may, there- 
fore, be estimated as a little higher than the 12 th magnitude, 
with a period of less than twelve months ; but it requires further 
examination, as it may not yet have attained its minimum. 

Mr. Gibbs, Mr. Lynn, and Mr. Perigal having been duly 
appointed auditors, the meeting adjourned. 

- - - ■ 

Erratum in last Report, page 3, line 17. The time im. 18.7s., mentioned 
by Capt. Noble, was not that of his last glimpse, but the difference between 
the observed time and that predicted by the Nautical Almanack, 
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THE APPROACHING TRANSIT OF VENUS. 



Mr. J. Carpenter, in Nature, gives a very interesting account of the 
preparations being made for the approaching transit of Venus, from 
which we learn that in Russia a committee has been formed, under Pro- 
fessor Struve, to furnish a chain of observers, at lOO miles apart, along 
the region between Kamtschatka and the Black Sea. The principal Ger- 
man astronomers have determined to furnish four stations for heliometric 
observation of the planet during its transit, one in Japan or China, the 
others probably at Mauritius, Kerguelen's, and Auckland Islands. Three 
of them, and one station in Persia, between Mascate and Teheran, will 
be equipped for photograpl^ic observations. What the French will do is 
uncertain. Before the war, it was suggested that they should establish 
observing stations at St. Paul's Islands and Amsterdam, Yokohama, 
Tahiti, Noumea, Mascate, and Suez. 

It is gratifying to hear that our own preparations are in a more advanced 
state than those of any other country. The writer goes on to remark 
that there are several methods by which observers at opposite points may 
measure the parallactic displacement on the sun's disc — ist, by durations of 
transit (Halley's method); 2nd, by absolute local times of ingress and 
egress (Delisle's method); 3rd, by heliometric measures of the planet 
referred to the limbs of the sun; 4th, by similar measures obtained from 
photographs of the sun with the planet on his disc. The Astronomer 
Boyal, as a first step, set down stations best applicable for the second 
method, as that which demanded foremost attention. These had to be 
selected in order to combine a sufficient altitude of the sun with the 
maximum attainable acceleration of ingress and retardation of egress on 
one side of the earth, and retardation of ingress and acceleration of 
egress on the other side of the earth. Upon weeding out such of these 
stations as might be expected to be occupied by foreign and colonial ob- 
servers, it was determined that five stations ought to b^ equipped by the 
English Government— viz., Woahoo (for observation of accelerated 
ingress), Kerguelen's and Rodriguez Islands (for the retarded ingress), 
Auckland, in New Zealand (for the accelerated egress), and Alexandria 
(for retarded egress). 

Of each of these places the exact longitude must be found, as the 
absolute local time of the phenomenon is required in each. This will 
immensely increase the extent of preparations necessary, including the 
sojourn of the observers for three or four months at each. 

To determine the longitude, the Astronomer Royal has determined to 
employ the method by vertical transits of the moon, the instruments for 
which observations are to be altitude instruments with 14-in. circles 
and telescopes of 2oin. focus. For time determinations he proposed 
3-in. transits of 36-in. focus, with clocks of moderately high class. 
For the phenomenon itself each station is to have a 6-in. equato- 
rial and a 4-in. portable telescope. For these an observatory of three 
rooms will be required. Most of the instruments had to be made on pur- 
pose, an estimate for which, to the amount of 2,154^., was submitted to 
the Admiralty. Supplementary estimates, for conveyance, residence, 
pay, &c%, were prepared by Admiral Richards — viz., for the Woahoo de- 
tachment, 2,500/. ; to Rodriguez and Kerguelen's, 2,000/.; for Auckland, 
i/30o/.; Alexandria, 750/.; making a total of 8,250/. 

In 1869 a total of 10,500/. was asked for and granted by the Treasury. 
No time was lost to get everything provided. Most of the instruments 
and observatories are ready. 
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It was not at first intended to include photography, on account of un- 
certainties which were supposed to be inseparable fi*om photographic 
measurements — but, though all doubt in their correctness has not been 
removed, jet, this having been done to some extent, through the labours 
of Mr. Asaph Hall and Mr. De la Rue, and as other nations had resolved 
to make use of the photographic method, at last it was determined that 
we should not neglect it, and so an additional 5,000/. was asked for and 
granted for this purpose, and the construction of five photo-heliographs 
was ordered of Mr. Dallmeyer, similar to that employed at Uie Wuna 
Observatory. 

The object-glasses will be of about 4-in. diameter, giving focal images 
of the sun about j^-in. in diameter. The focal image will be amplified to 
about 4-in. diameter on the photographic plate, and in applying the en- 
larging lens, Mr. Dallmeyer is confident that he can entirely destroy the 
spherical aberration. The camera telescopes will be mounted on equa- 
torial stands, with latitude adjustment of 80° range, and they will be 
furnished with driving clocks. 

Mr. De la Rue will superintend the organisation of the photogpraphic 
department, and supervise the construction of the instruments. 

The three stations best suited for photographic observations are Rod- 
riguez, Kerguelen's Island, and Auckland. It is not yet settled whether 
the heliographs provided for the two other stations might not be better 
placed elsewhere. 



A NIGHT IN THE EAST 



From A Month's Sojourn on Mount Olivet; by Mrs. Finn, in The 

Scattered Nation, September, 1871. 

StiU, how enjoyable was the weather, up here in the mountain air ! 
What could be more delightful than the fresh, dewy mornings, all fra- 
grant with herbs' and wild thyme. The still, clear heat by day ; the 
afternoons, when the shadows began to lengthen ; the moonlit nights, of 
surpassing brilliancy, when all the city and the marble courts of the 
Temple, with airy columns and dusky cypresses, slept in .loveliness, un- 
marred by ought that could disturb eye or ear. 

The dark, starry nights were equally enchanting. The evening star 
that month was Jupitei^ ; after watching him, and finding out his satel- 
lites, with help of the telescope, I sought out each bright star with the 
glass. Presently, having got within range, a planet of tawny hue, — ^how 
delighted was I at being able to distinguisn the ring of Saturn — the 
separation between it and the planet, fine as a hair, yet perfectly visible. 

Another night, or rather morning, while it was yet quite dark I was 
awoke by a light streaming in upon my face through the little window 
that looked eastward, over the shoulders of Olivet. The light came from 
Venus ; there the morning star, gleaming in unearthly oeauty, like a 
small, fuU moon, over the mountain. By her light alone we could see 
each other distinctly, and I was able to read the hour upon a small 
watch. 

Long before daylight we were up on the roof-terrace, wktching the 
glories of the firmament. In Jerusalem, the Milky Way has none of 
the hazy indistinctness which it has here, but spans the sky from side to 
side, a complete and lustrous bow of stars. 

Nothing broke the circle of our horizon. Much as if we had been at 
sea, or on some wide plain, could we here, from the mountain tops, see 
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the ^de expanse of hearen, and watch the constellations from their 
rising to their setting, in all their liquid and dazzling effulgency which 
had met the eye of E^ng DaWd long centuries before, and caused him to 
exclaim, *' The heavens declare the glory of God, and the firmament 
showeth His handy work. Day by day uttereth speech, and night unto 
night showeth knowledge." Sirius resplendent in the south over the 
Judean hills, Orion dipping towards the Mediterranean Sea, the Great 
Bear^ the Pole Star, all the familiar constellations, marching onwards in 
majestic silence. There was to us no thought of sleep, or need of further 
rest that morning ; the whole mind was too fiilly occupied with the 
magnificent spectacle, and with the multitude of overpowering thoughts. 

Here were the stars as Abraham had seen them, when commanded to 
try and number them. Here were those ordinances of heaven spoken of 
by the prophet, '^ If those ordinances depart from before me, saith the 
Lord, tnen the seed of Israel also shall cease from being a nation before 
me for ever.'' These stars had sUently looked down, as at this moment, 
upon all the momentous events which had taken place in this Land of 
Promise, from the night when Abraham looked at them, even until now. 
They had shone upon prophets, priests, kings, and apostles, — upon the 
Saviour Himself. They had been set forth as the emblems of the 
righteous, who shall shine as the stars of the heaven, in various yet in 
perfect glory. Here, beaming from Olivet over Jerus alem, was also the 
emblem of Him who is *' the Bright and Morning Star'" How pure and 
soothing was the light from this harbinger of day I There was no wind, 
the stillness was perfect. 

Just before the first glimpse of dawn, this was broken by voices from 
the minarets in the city. Then came the primitive call to prayer, used 
in Oriental churches, by striking a wooden plank with a hammer. Thus 
attention was recalled to time present; the convent bell soon followed; 
then came pulsations of light, revealing battlements and mountain tops ; 
then daylight, cool and grey ; then a thousand lovely tints, upon the 
landscape and on the fleecy dew- clouds. The shadows fled away, and 
there appeared the sun-rismg, with its magical effects of rosy trans- 
parency flung over the city in an instant of time. Just after Uiat fol' 
lowed the befi of Christ Church, ringing the hour for Hebrew morning 
prayers, and the working day was begun. 

Another morning, anxious to see the sun rise over the Moab moun- 
tains, we went early, at day dawing, to the eastern brow of Olivet, and 
thence looked down upon the desolate waste of hill and valley descend- 
ing to the Jordan plain, lying lonely and sad in the morning light. 

There was abundance of dew on all the plants at our feet ; the air, 
clear and cold, was full of their fragrance. The dew was so heavy, that 
it actually moistened the limestone which peeps out here and there on 
the top of Olivet, and made it so damp and soft, that I was able, with 
finger and thumb, to break away the topmost layers, and carry off some 
specimens, in which fossil shells were embedded. 

Far graver and more solemn than sunrise over Jerusalem, was the 
spectacle of sunrise over the Dead Sea waters, and the empty table-lands 
of Moab ; yet there was exquisite beauty in the soft, lavender-grey tint 
of the whole landscape, relieved by a rosy cloud or two near the sun at 
his rising. 
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Sir John Hbbschel. — The following inscription, in braas upon a 
black marble slab, has been placed orer the tomb of the late Sir John 
Herschel, in the north aisle of the Nare of Westminster Abbey. 

Jo/tannes Hertchd 
Gutielmi Herschel 
Natu opere/ama 

Filius unicus 
" Calie exploratie " 
Hie prope Newtonum 
Hequieecit 
Generatio et generaHo 
Mirabilia Dei narrabunt. 
• FS^K OXLV. 4, 5. 

YIZIT LXXIX. ANNOS, 
OBIIT UNDBODfO DIE M4n, 
A.D. MOOOOLXXI. 



CORBESPOM DENCE. 



N.B. — We do not hold ourselves answerable for any opinions, expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



NOTES ON JUPITER. 



January 9, 1872.— At gh. 45m. p.m. the air was still, but yery misty. 
With difficulty two drawings were made. The following points are note- 
worthy. 

1. ihe zone between bands a and 3, which has for years been the 
brightest portion of the disc, is now, in some parts, the darkest At the 
above time this zone was full of dark markings ; and, together with the 
coloured zone immediately to the south, gave a very unusual aspect to the 
disc. 

2. Band No. 2, which has for some years been the darkest and broad- 
est, is now, in some parts, fainter than No 3, and some other bands to the 
south. 

3. There was a very fine band to the south of No. 5. 

4. And still further south, and nearer to the pole than I ever noticed a 
band before, was a very distinct broad band. 

January 14, loh. 20m. p.m. — At this time a drawing was obtained, and 
also one at 11 p.m. The first may be thus described : — 

Band No. 2 was much as usual, broad, but not very dark. Between 
Nos. 2 and 3 was the new band extending quite across the disc; the space 
on each side of it was fairly bright. 

Under No. 4, and in the centre of the disc, was a large ellipse with 
several small ones on each side of it. 

The central zone has certainly lost some of its colour in some parts. 

No. 5 was a very fine band, and had its south edge thrown into waves. 

To the south of No. 5 a fine band which split up into two at the middle 
point : one fork ran on to the west parallel to the other bands, while the 
other diverged a little northwards. 
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The second sketch shows a series of bright oval spaces under No. 4; 
but the dark portions, which separate them from one another, are not at 
right angles to the bsmd, but dnft away to the N.E., and some of them 
seemed to extend quite across the sone in this diagonal direction. 

This appearance strongly suggested that in the beautiful drawings of 
Dawes. 

The zone between Nos. 2 and 3 was, at this time^ full of grey cloud- 
like markings. 

Bir. £. Crossley's Obserratory, 
Park Road, Halifax : 
Jan. 15, 1872. 



JUPITER, 

Sir, — My only obserrations of Jupiter since April 3, 1871, were on the 
nth and 13th of the present month when I was truly surprised at the 
changes in his belts and general appearance. From December, 1869, to 
the first of the above dates, though he exhibited some variety of feataie 
on different occasions, there was nothing near so striking as the new 
formations that now appear over his disk. Jupiter's atmosphere, or 
whatever it is that we see as the fiice of the planet, appears certainly to 
be now going through a period of g^eat disturbance, and with a marked 
progress even since the date of the last of Mr. GledhiU's drawings in your 
current number. This will be shown by the accompanying rough sketch 
where some new forms will be seen that up to the above date were not 
observed by Mr. Gledbill. Of these the most striking is the belt-like 
streak that descends from the south, crossing the truncated end of 5 at a 
sharp angle, and reaching down to 4. No. 2 did not seem so dark 
or so broad as it used to be, and between it and No. 3 was the new 
imperfect band exactly as described by Mr, Gledhill. The zone be- 
tween 2 and 3, which formerly appeared to me of a bright ereenisb 
color, looks as if it were now about to be filled up and added to 
the broad dark equatorial zone, as it presents a turbid and mottled 
appearance on both sides of the new belt, and confuses the previously 
distinct outlines of 2 and 3. I have not tried to show ^is in the sketch. 
The bright zone lying north of 2 seemed to me broader than to 
Mr. Glec&ill. It is probable that the north polar region appeared equally 
dark to us both, but the opposite area is much darker in Mr. Gledhiirs 
views than I saw it. In fac^ in neither of my late observations could 
I notice without considerable difficulty that it showed any shading what- 
ever, besides some indistinct traces of a belt which I have not sketched. 

The great equatorial zone used to appear to me of a rose tint, 
increasing in depth on each side f^om the centre where it was very nearly 
colorless. The centre and southern half of the zone are now equally 
of a dark shade of red, but the northern half degrades to a slaty hue, which 
continues across the turbid zone with the new belt between 2 and 3. 

Jan. 15, 1872. J. BIRMINGHAM. 

Sir,— On January 6, 1872, loh. to loh. 45m., the great southern white 
belt of Jupiter presented a very abnormal appearance. I have constantly 
observed the planet on all opportunities for tne last few years, but have 
never before seen so fine a display. After several terrific gales acJ 
storms of rain here the atmosphere had settled to a calm, barometer low. 
The blue depths of the sky very dark. A little unsteadiness at times, but 
generally definition was exceedingly fine. 
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By M' J . Hirminglajn . Jan 1872 




By M^" H Pra.1-t, , Jan 6^1872,101l. 
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'W S. Pratt . Jan. 29*1870 Sh. 
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Through the middle of the equatorial zone ran a narrow paler band, 
, distinguished not only by its tint, but by its freedom from the mottling 
which extended over all the darker parts af the zone one either side. On 
the southern margin of the equatorial zone, a few oval white spots were very 
conspicuous, the spaces between them deepening in tintin proportion to near- 
ness to the southern white belt. The oval white spots appeared nearly 
detached from the white belt, and their edges were softened. The S. margin 
of the northern white belt was extended in four phvces over the equatorial 
zone, each having ajsoft cloudy aspect, and slantmg N.£. and S, W. Faint 
shading between these was visible on the N. white oelt, while its S. margin 
was traceable as a dark line in the interspaces. The northern white belt 
was divided its whole length by the darkest of all the belts, slightly 
widened on the E. The southern white belt was a grand mass of over- 
lapping cloud-like streaks, which can better be understood from the 
sketch. On its eastern part, just coming into view, was a dusky marking, 
its western end having an oval outline. Two dusky oblique streaks were 
easy features, and on close examination they were found connected with 
a ramification of others. The tints of the various parts of the disc came 
out finely, and the N. white belt appeared slightly tinted with yellowish, as 
compared with the great S. belt and the cumuli-Uke shapes on the border, 
which appeared intensely white. Telescope equatorisil, 8| With spec. 
Powers, 304 and 450. 

Yours faithfully, 

HBNBY PRATT. 

18, Preston Street, Brighton : 
Jan. 16, 1872. 



MARKINGS ON VENUS, 



Sir, — ^The interesting discussion respecting the markings on Venus, 
which took place at the recent meeting of the R.A.S., and a letter upon 
the subject, which appeared soon afterwards in the English Mechanic, 
from Mr. Birt, remina me that I have been wanting in duty by omitting 
to record in the pages of the Astronomical Register an observation which 
may be interesting to others although now months old. The delay has 
been occasioned partly by pressure of my duties and partly from the idea 
that probably others would describe it. But, as I have met with no pub- 
lished notes of a simultaneous observation, I hasten to atone. 

On January 29, 1870, 5h. aefinition was very fine and Venus exceed- 
ingly white. Both cusps very thin and sharp. The first feature which 
attracted my attention was a tooth of light near the S. cusp (a), evidently 
a spot on tne terminator higher than the adjacent regions. It was ren- 
dered the more conspicuous by an indentation on one side close to its 
base (Jb), Other indentations of the terminator were easily seen, one 
near the equator (c), another nearly halfway between this and the 
northern cusp (d). Some delicate shadings were also .visible. The 
sketch was made with the assistance of cross webs. Powers 180 and 270; 
90 was insufficient Telescope 8} equatorial With spec. The observation 
was repeated but not so easily, as the planet showed a slight colour on 
January i, 1870, 5h. lom. 

Yours truly, 

HENRY PRATT. 
18, Preston Street, Brighton : 
Jan. 16, 1872. 
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» UR&M MAJ0RI8. 



Sir, — i Urue Majoris is now nearly at its periastre, and deserves the 
especial attention of observers. There were no observations made at its 
last periastre, in fact none between the years 1804 and 1825. The angular 
change is at present very rapid, being nearly at the rate of i*' per month. 
The distance is a little more than 1", 

Temple Observatory; Rugby. J. M. WILSON. 



OCCULTATION OF VESTA. 



Sir, — ^Thanks to Mr. Hind's timely announcement, as quoted in the 
pages of the Astronomical Register, 1 was enabled to observe, on the 
beautifully clear night of Saturday, December 30th, the emergence from 
occultatioo, at 11.54 p.m., G. M. T., of the little planet Vesta. It emerged 
from behind the moon opposite some rugged lunar scenery on the Ter- 
minator, a little to the north of the striking crater Theophilus, which 
latter was seen in great beauty at that period of the present lunation. 

OG. 3-in., power 120. 
I remain. Sir, yours very faithfully, 
East Tisted Rectory, Alton, Hants : 

January i, 1872. FRED. HOWLETT. 



OCCULTATION OF VESTA— DARK TRANSIT ON JUIPTER, 

ire. 

Sir, — I have to thank Mr. Buffham for his answer in No. 109, page 14, 
to my letter in the November Register, as to whether high or low powers 
are best suited for viewing faint stars, though I am sorry to say that my 
mental vision is not powerful enough clear^ to dejine the whole '* drift " 
of his letter. 

As regards the occultation of Vesta on the 30th of last month, I was 
glad to view this asteroid directly after its emersion, through a small 
refractor of only 2i-inches (the night not being sufficiently fine for me 
to get out my equatorial), but with Uiis small O. G. I failed (as anticipated) 
to see the immersion of Vesta. 

On the same night I had a fine view of the transit of Jupiter's fourth 
satellite as a dark spot, I thought at first it must be a shadow, but on 
referring to the A\ A. found otherwise. This transit was in fact distinctly 
seen as a dark spot (at least two-thirds as black as a shadow), and after 
an interval of more than 40 minutes from its immersion. I was rather 
surprised to see this phenomenon so clearly through so small an instru- 
ment, but perhaps it is not unconmion. Clouds soon afterwards '' eclipsed " 
Jupiter, so that I could not watch this interesting transit any longer. 

St Aubin's Lodge, I remain, yours faithfully. 

Downs' Park Road, Hackney : W. L. LANCASTER. 

Jan. 20, 1872. 
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LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

FEBRUARY, 1872. 



By W. R. Birt, F.RA.S. 





Sapplement 


Day 


C — © 




Midnight. 


II 


... 140 45*2 


12 


... 128 9*1 


13 


... 116 I'l 


14 


... 104 18*9 


15 


... 92 584 


16 


... 81 54*6 


17 


... 71 1-9 


18 


60 14*9 


19 


... 49 285 


20 


- 38 383 


21 


27 407 


22 


... 16 330 


23 


5 137 



Objects to be observed. 

Palitzschy Hase, Frauenhofer. 

Magelhaens, Goclenius, Sautbech. 
.. Janssen, Lockyer, Fabricius (a). 
... Delambre, Dionysius, Hypatia. 

Mt Caucasus, Area IV. A eta Outline Map. 
.. Pallas, Bode, Ukert, Murchison (6). 
. . Furbach, Regiomontanus, Walter. 
,.. Cichus, Cysatus, Delue. 
.. Mare Imbrium, the ridges on it (c). 
.. Hortensius, Milichius, Bullialdus (<f). 
.. Wollaston, Sinus Boris, Sinus Medii (e). 

Zupus, Yieta, Sinus (Estuum (e). 
.. Rocca and objects near the East Limb. 

For additional objects consult the lists for October and December. 

Should any objects not be in sunlight they may be looked for on the 
following eyening. 

LnnvE. — Seeing that the transits of both terminators, evening and 
morning, over Linn6 are given on page 21 of the January number, and 
which will be extremely useful if continued, we may hope that when this 
interesting object is in sight on the terminator, advantage will be taken to 
examine it neidly ; it would tend greatly to advance our knowledge, 
and perhaps throw some light on the vexed questions concerning it, if 
observers were at once to publish their observations. See YoL 9, pp. 82 
and 234. 

LuNAB Tints. — ^As it is quite possible to determine by estimation the 
variation of Lunar Tints, it is recommended that a given surface of small 
dimensions should be compared from night to night with a neighbouring 
surface, the north of Julius Csesar, for example, with Boscovich. An 
arbitrary scale may in the first instance be employed for this purpose. 
See article on Lunar Meteorology, on p. 22 of the January number. 

(a) See note {a) in the September list, the crater on the S.E. of Janssen has been 
named Lockyeb. 

lb) Mr. Nelson is still engaged in this interesting region. We would particularly 
solicit attention to a flne valley extending firom a r^on just east of the group to the 
Apennines whidi Mr. Nelson has pointed out ; it is well seen as the terminator 
passes it, but is soon lost as the sun rises above it. The plain to the west of Pallas 
has been designated Mubchisoit, commemorative of the »te distinguished geologist. 

(e) The systems of ridges on the Maria have not received the attention they 
deserve since the time of SchrSter. They form interesting subjects of study. 

id) In the springof last year, Mr. Whitley, of Truro, called attention to certain 
crater chains near Bullialdns, it is desirable that the locality should be carefully 
scrutinised. 

(«) The aspect of these plains under a high li^ht demands attention : clefts and 
minute cratcov should be looked for espedally with laige instruments. 

The following objects constitute a zone, which with those given in the 

January list, may be observed between New Moon and the coming into 

sunlight of the magnificent zone characterised by Laugrenus, Yendelinus, 

Pitavius, and Fumerius. Subsequent to the 19th they will be west of 

their mean places, and may be observed with increased foreshortening as 

the evening terminator passes over them after the time of full moon. 



I 
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Sun. 



Mare HumboldUanum, Mercurius, Berosns, Hahn, Oriani, Schubert, 
Lapeycoose, Phillips,* Legendre, AdamSyf Mare Australe. 

* Adjoining WilhQ}m Humboldt on the east, 
t South orLegendre. 

Errata. 

November 22, for Uckert, read Ukert 

January list, last line but two, for KSshrer, read Katiner, 

In last line but one dele comma between Wilhelm and Humboldt. 

In article on Lunar Meteorology, p. 23, line 31, for gradation of MaY, 
read gradation of tint. Same article, p. 23, last line but one, for differences^ 
read differently. 

In Report of the Hackney Scientific Association, Appendix, p.3, line 26, 
for Philip, read Phillips. Last line but three, insert a period (.) after 
** named." Commence a new sentence with " Up,'* and insert in the next 
line the word '' was," between moon and treated. 







Heliogrs 
longit 


SUN. 


leraphical 
titude 


Angh 
ofth( 




Greenwich, 


iphical 
ude 


Helio 
lai 


9 of position 
e sun's axis. 


Noon. 




of the 


centre of the sun's disc. 






1872. 
Feb. I 


• • • 


3o§-4i 




• • • 



—615 


• • • 


347-66 


2 


• • • . 


32159 


■ 


• • • 


6-21 


• ■ • 


347-25 


3 


• • 


33477 




• • • 


628 


• • • 


34685 


> "4 


■ • • 


347-96 




• •• 


-6*34 


a • • 


346-45 


5 


• • • 


114 




■ • • 


6*40 


• • • 


346*06 


6 


• • • 


14-32 




• • • 


6-46 


• • • 


345-67 


7 


• • • 


27*50 




• • • 


6-52 


• • fl 


34528 


8 


• • • 


4069 




• • • 


6.57 


> • • 


344-90 


9 


• • t 


53-87 




• « • 


662 


• • • 


344-53 


10 


• • • 


67-05 


+40 n 


• • • 


6-67 


• • • 


344-16 


II 


« • • 


80-23 




• • • 


—6-72 


• • • 


343-80 


12 


• •• 


93-42 




• • • 


677 


• • • 


343-44 


13 


• • • 


io6-6o 




• • • 


682 


• • • 


343-09 


14 


• • • 


119-78 




• « • 


6-86 


• • • 


34274 


15 


■ • • 


132-97 




• • • 


6-90 


• • • 


342-40 


. 16 


• • • 


14615 




• • • 


6-94 


• • • 


342-07 


17 


• •• 


I59'34 




t • • 


6-97 


• • • 


341-74 


18 


• • • 


172-52 




• •• 


— 7-01 


• • • 


341-41 


19 


• • • 


185-71 




• • • 


7-04 


• • • 


34160 


20 


• •• 


198*89 


+50^1 


• • • 


7-07 


• •• 


34079 


21 


• ■ • 


. 2I2'08 




• • • 


7-10 


• • • 


340-48 


22 


• • • 


225-26 




• • • 


7-12 


• •• 


340*18 


23 


• •• 


238-45 




• • • 


714 


• • • 


339-89 


24 


• • • 


251-64 




• • • 


7-17 


• • • 


339-60 


25 


• • • 


264-82 




• • t 


—7-18 


• • • 


339-31 


26 


• • • 


27801 




• • t 


7-20 


• • • 


339-04 


27 


• • • 


291-20 




• • • 


7-21 


• •• 


33877 


28 


• • • 


304-39 




• •• 


7-23 


• • • 


338*51 


29 


• • • 


317-58 




• • • 


7*24 


• t • 


338-25 


March I 


• • ■ 


330-77 


+6o^| 


• •• 


—7-24 


• • • 


33800 



Adopted daily rate of rotation, i4°-20 + ^ $. 
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THE PLANETS FOR FEBRUARY. 



At Tsansit oteb thb Meridian of Greenwich. 



Planets. 


Date. 


Rt. Ascension. 


Declination. 


Diameter* 


Meridian. 






h. m. 8. 


/ 




h. m. 


Mercury... 


1st 


19 25 33 


—22 I3J 


S''9 


22 378 


• 


15th 


20 51 6 


19 27 


S"'2 


23 81 


Venus ... 


1st 


18 II 38 


—21 51 


i5"-2 


21 24*1 




15th 


19 24 9 


21 15 


i4"-o 


21 413 


Jupiter ... 


1st 


738 9 


+22 I 


43"'o 


10 523 




15th 


7 31 53 


22 l^\ 


42"o 


9 510 


Uranus ... 


2nd 


« 331 


+21 Ij 


4"-2 


II 137 




14th 


8 I 31 


+21 7 


4"'2 


10 24*5 


Neptune ... 


2nd 


I 22 14 


+650 


• • • 


4 335 




loth 


I 22 49 


+6544 


« •■ 


4 2*6 



Meroury is well situated for observation at the beginning of the 
month. 

Venus rises at the beginning of the month 2h. 20m. before the Sun, 
the interval decreasing. 

Jupiter is well situated for observation throughout the night. 

Uranus is also well situated for observation. 



COMET F., 1871. 

The following elements of this Comet are by C. F. W. Peters, of Altona. 
Perihelion Passage ... = 1871 Dec. 20*43 

o / 

Longitude of Perihelion =28 43 

Longitude of Ascending Node= 146 45 

Inclination =: 98 50 

Longitude 9 = 9'845o7 

The following ephemeris will be useful to some of our readers in the 
Southern Hemisphere: — 

R. A. Dbcsl. 

1872. h. m. 8. ° ' 

Feb. 2 ... 14 42 o ... —84 43 

12 ... 8 25 18 ... 73 40 

22 ... 7 46 42 51 32 
March 3 ... 7 39 6 ... 26 26 

13 -. 7 39 30 - 12 47 

23 ... 7 43 49 - — » 46 
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ASTRONOKICAL OCCURfiENCES FOR FEB., 1872. 



DATE. 


Thur 
Fri 


1 

■ 

2 


Sat 

Sun 
Mon 
Tues 

Wed 
Thur 


3 

4 
5 

6 

7 
8 


Fri 

Sat 

Sun 

Mon 

Tues 

Wed 

Thur 


9 

10 

11 

12 
13 

14 
15 



Principal Occurrences. 



h. m. 

22 10 



15 31 
1634 



17 32 



741 



O 12 



13 51 



2 54 



4 28 



5 
7 



24 
41 



9 22 



20 16 



1823 



(C Moon's last quarter 
Sideral Time at Mean 
Noon, 20h. 44ni. 3*028. 



Occultation of co Ophi- 

uchi (5) 
Reappeara nce of ditto_ 
Sun's Meridian Passage 

14m. 8 '97s. after Mean 

noon 



Conjunction of Moon and 
Venus 2° 51^ N. 



Conjunction of Moon and 
Saturn 2° 36' N. 



Conjunction of Moon and 
Mercury 2° lo^ N. 



New Moon 



Conjunction of Moon and 
Mars 4** 32' N. 



Occultation of 33 Piscium 

Reappearance of ditto 
Near approach of £. A.C. 
17(6) 



Occult, of 26 Ceti (6J) 



Conjunction of Saturn 
and Venus 0° 33' N. 



Illuminated Portion of 
disc of Venus 0773 
Mars 0*982 



» 



}) Moon's First Quarter 
Sun's Meridian Passage, 

14m. 24*97s. after Mean 

Noon 



Jnpiter's Satellites. 



1st Tr. E. 
1st Sh. E. 
4th Tr. I. 



and Tr. I. 
and Sh. I. 
and Tr. E. 
and Sh. E. 



Srd Sh. I. 
3rd Tr. E. 
Srd Sh. E. 



and Ec. R. 
1st Tr. I. 

1st Sh. I. 



1st Oc. D. 
1st Ec. R. 



1st Tr. I. 

1st Sh. I. 
1st Tr. E. 
1st Sh. E. 



1st Oc. D. 
1st Ec. R. 



1st Tr. I. 
1st Sh. I. 
1st Tr. E. 

1st Sh. E. 



1st Ec. R. 
and Tr. I. 
and Sh. I. 
and Tr. E. 
and Sh. E. 
4th Oc. D. 



Srd Tr. I. 
4th Ee. R. 
Srd Sh. I. 
Srd Tr. E. 
Srd Sh. E. 



and Oc. D. 
and Ec. R 



1st Oc. D. 



1st Tr. I. 

1st Sh. I. 
1st Tr. E. 
1st Sh. E. 



Ist Oc B. 
1st Ec. R. 



1st Tr. I. 
1st Sh. I. 
1st Tr. E. 
1st Sh. E. 



h. m 

634 

7 o 

1537 



10 6 

11 1 

13 I 
1356 



636 

8 II 

10 6 



9 336 
17 7 

1738 



14 14 
17 2 41 

11 33 

12 

1353 
14 26 



Meridian 
Passa ge. 

h. m. 
Jupiter 
10 523 



8 40 
II 31 24 



6 o 

8 19 

854 

6 o 

12 23 

1337 

15 18 

16 32 
2341 



8 2 

95038 

10 35 

11 31 
14 5 



7 28 
" 39 44 



1559 



iai9 

38 
21 



;i 



10 26 
13 26 14 



I 



46 
30 
10 5 
1049 



10 47*9 



10 43*5 



10 391 



10347 



10 30-3 



10 259 



10 21*5 



10 17*1 



ID 12*7 



10 8*3 



10 4*0 



9 59*6 



9 55*3 



9 51*0 



I 



Astronomical Occurrences for February. 
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DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Fri 


16 

17 

18 


h. m. 


Sidereal Time at Mean 
Noon, 2ih. 43m. 11.34s. 


1st Ec R. 
andTr. I. 
and Sh. I. 


h. m. 8. 

7 54 55 
1442 

16 14 


h. m. 
9467 


Sat 


628 


Near approach of t Tauri 

Saturn's Ring : 
Major Axis 34-50" 
Minor Axis 14*13" 


Srd Tr. I. 
Srd Sh. I. 
Srd Tr. E. 


II 26 
1434 
1455 


9424 


Sun 


1325 
14 12 


Occultation of 2 Gemi- 

nonim (6J) 
Reappearance of ditto 


4th Tr. I. 
and Oc. D. 
*th Tr. E. 
4th Sh. I. 
and Ec. R 


6 18 

9 47 
10 28 

1347 
14 15 49 


9381 


Mon 


19 


15 8 
IS 39 


Occultation of w Gremi- 

nonim (6) 
Reappearance of ditto 

Conjunction of Moon 
and Jupiter, 2° 10' S. 

Conjunction of Moon and 
Uranus, 2° 36' S. 






9 33*9 


Tues 


20 

21 
22 

23 


6 41 
20 42 

1329 
14 31 


andTr. E. 
and Sh. E. 
1st Tr. I. 
1st Sh. I. 


646 

8 27 

15 6 

1556 


929-6 


Wed 


Occultation of y Cancri 

(4J) 
Reappearance of ditto 


SrdEcR 
Ist Oc. D. 
1st Ec. R. 


8 I 53 
12 13 
15 21 12 


925-4 


Thur 




* 


Ist Tr. I. 
1st Sh. I. 
1st Tr. E. 
Ist Sh. E. 


932 

10 25 

11 52 

12 44 


9 21 'I 


Fri 


22 5b 

12 33 

13 2 


Full Moon 

Occult of 42 Leonis (6) 

Reappearance of ditto 


1st Oc. D. 
IstEcR. 


639 
9 49 55 

6 19 

713 

14 54 


9 16*6 


Sat 


24 

25 
26 


• 


Ist Tr. E. 
1st Sh. E. 
Srd Tr. I. 


9 127 


Sun 

* 




■ 


and Oc. D. 
and Ec. R. 


12 8 
16 SI 50 


9 85 


Mon 


. 


4th Oc D. 


1444 


9 4*3 


Tues 


27 






and Sh. L 
and Tr. E. 
and Sh. E. 
1st Tr. I. 


8 8 

9 8 
11 3 
1653 


9 0-2 


Wed 


28 
29 


1340 


Near Approach of 2 
Librae (6) 


Srd Oc. R 
SrdEcD. 
Srd Ec K 
IstOcD. 

and Ec. R. 
1st Tr. I. 
1st Sh. I: 
1st Tr. E. 
1st Sh. E. 


83842 
12 2 

14 I 


8 560 


Thur 




- 


6 941 

11 20 

12 20 
1340 
1439 


851*9 


Fri 


1 






Ist Oc D. 
1st Ec R. 


828 
II 45 2 


847*8 



5b 



MOON'S TERMINATOR, 



Selenographic longitudes of the points of the Lunar Equator, and of 
60° of northern and southern selenographic latitude, where the sun's 
centre rises or sets. 



Greenwich, Midnight 6o°N. o^ 

Sunset. 



1872. Feb. 



I 

2 

J 

4 
5 

10 

II 
12 

13 

H 

15 
16 

17 

18 

19 
20 

21 

22 



24 

25 
26 

27 

28 

29 

March i 



o 

— 3-2 
276 



o 
— I-O 

132 
254 



397 ••• 37'5 
51-9 ... 497 

Sunrise. 



+717 

59-6 

47-5 

35'3 
230 

+ 109 

— 1*3 

134 

25-6 

377 

49-8' 
62*1 

—74*3 



Sunset. 



+69*3 

57*1 
44*9 
327 

20'6 

+ 8-4 

-3-8 
159 

281 
40*2 

523 
645 

—767 



60° S. 



o 

+ II 

— no 

232 

35*3 
47*4 

+66-9 

547 
425 

30*3 
181 

+ 5*9 

~ 6*3 

i8'4 

30*6 
42*8 

54*9 
67-1 

—79*3 



, +76-4 ... +79*o 

64*3 ... 66*9 

521 ... 547 

40*0 ... 42*6 

27*8 ... 30-4 

15*6 ... i8*3 

+ 3*5 ••• + 61 
The sun's disc passes the true horizon of Linn6— 

On Feb. 15 from 6h. 7m. to 7h. 9m. G. M. T. rising. 
THE PLANET VESTA, 



+816 
695 

57*4 
45*2 

33*1 

20'9 

+ 8-8 



Tlie Minor Planet Vesta, whose occultation we recorded in No. 108, 
No. 4 of the series comes to opposition on the 5th of this month. She 
is in the constellation Leo, and is barely visibte to the naked eye, her 
magnitude being between the 6th and 7th. The following are her 
positions at transit over the meridian at Greenwich. 







B.A. 




Dec. 






h. m. s. 




/ II 


Feb. I 




9 30 4 




+21 32 59 


5 




9 26 4 




22 4 ; 


10 




9 20 59 




22 40 51 


15 




9 IS 55 




23 14 48 


20 




9 II 5 




23 44 42 


25 




9 6 39 




24 10 6 



SI 





y UPITER. 






* 


• 


Zenographical longitude 




G. M. T. 


of the centre oi 2| 


I's disc. 


Angle 


of p08. of 2^'s 


axis. 




6h. 8h. ioh« ] 


[2h. I4h. 




i2h. 




1872. 


000 
... 289 2 75 







0^ 




Feb. I 


147 220 


B • • 


11-08 




2 


80 153 225 


298 10 


• • • 


1 1 '03 
10*98 




3 


... 231 304 16 


89 163 


■ • • 




4 


22 94 167 


240 312 


t • • 


1093 




5 


... 173 245 318 


30 103 


• • • 


IO-88 




6 


— 323 36 109 


181 254 


• • • 


1083 




7 


... 114 187 259 


332 44 


• t • 


10 78 • 




8 


... 265 338 so 


123 195 


• • • 


1074 




9 


56 128 201 


273 346 


• • • 


1070 




10 


... 207 279 352 


64 137 


• • • 


10-66 




II 


... 357 70 142 


215 288 


■ • • 


10-62 




12 


... 148 221 293 


6 78 


■ • ■ 


1058 




13 


... 299 II 84 


157 229 


• • • 


1054 




14 


90 162 235 


307 20 


• •• 


10*50 




15 


... 240 313 26 


98 171 


• •• 


10*46 




16 


31 104 176 


249 321 


•• • 


10*42 




17 


... 182 255 327 


40 112 


• •• 


10*38 




18 


••• 333 45 "8 


190 263 


• • • 


10*35 




19 


... 123 196 269 


341 54 


• t ■ 


1032 




20 


••• 274 347 59 


132 204 


• •• 


10.29 




21 


65 137 210 


283 355 


• ■ • 


10*26 




22 


... 216 288 I 


73 146 


« • ■ 


10*23 




23 


6 79 152 


224 297 


■ • • 


10*20 




24 


••• 157 230 302 


15 87 


4* « 


1017 




25 


... 308 20 93 


166 238 


• • • 


10*14 




26 


... 99 171 244 


316 29 


a •• 


10*11 




27 


... 249 322 34 


107 179 


• •• 


10*09 




28 


40 113 185 


258 330 


• • • 


10*07 




29 


... 191 263 336 
Zenographical la 


48 121 


« • • 


10*05 




/ 


titttde i°'0 


North. 
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ROYAL ASTRONOMICAL SOCIETY. 



Session 1871 — 72. 

Fourth Meeting, February 9th, 1872. 

The Annual General Meeting. 

W. Lassell, Esq., F.R.S., President, in the Chair. 

Secretaries — Dr. Huggins, F.E.S., and E. Dunkin, Esq. 

The minutes of the last annual general meeting, and of the 
special general meeting for the alteration of the bye-laws relating 
to the award of the medal, were read and confirmed. 

E. H. Cooper, Esq., D. L. Lowson, Esq., 

J. H. Esdaile, Esq., J. Martin, Esq., 

J. Engleson, Esq., Capt. O'Reilly, 

Capt. Herschel. R.E., F.R.S., E. Roberts, Esq., 

and J. Wall, Esq., 
were balloted for, and duly elected Fellows of the Society. 

The report of the Council (t)f which the following particulars 
are only a brief summary) was partly read by the Secretaries. It 
commences with the auditors' report on the treasurer's accounts, 
which show that the income for the past year was 1,410/. 4*. 2d,, 
and the expenditure, including the purchase of 200/. stock and 
the grant of 250Z. in aid of the Eclipse expedition of 1870, was 
1,138/. 105. yd, leaving a balance of 271/. 13*. yd, 

VOL. X. 
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The total number of Fellows and Associates is 552* being two 
less than last year. 

The Council have awarded the gold medal to Signor Schiaparelli^ 
of Milan, for his researches on the connexion between the orbits 
of comets and meteors, Part I. of Vol. XXXTX. of the Memoirs, 
containing a paper by Professor Oayley, " On the Graphical Con- 
struction of a Solar Eclipse/' has been published, and a general 
index to the 38 volumes of the Memoirs compiled and distributed. 
The list of deceased Fellows is long, and comprises some of the 
most distinguished men of science, including Sir J. Herschel and 
Mr. Babbage, the last survivors of the founders of the society in 
1820. 
The list is as follows : 

Charles Babbage, Esq., F.B.S. 
Oapt. J. P. Basevi, E.F. 
Rev. A, W. Deey. 
Augustus De Morgan, Esq. 
Lt.-Gen. Sir W. T. Denison, K.C.B., F.R.S. 
Earl of Dunraven, F.R.S. 
Commander E. W. H. Hardy, E.N. 
Sir J. F. W. Herschel, Bart., F.E S. 
Sir A. Lang. 

Sir Roderick I. Murchison, Bart., K.C.B., F.E.S. 
Admiral Sir W. Eamsay, E.C3. 
William Eutherford, Esq., LL.D. 
Charles E. Smithy Esq. 
Capt. David Smith. 
Eev. W. Taylor, F Jt.S. 
Rev. T. W. Weare. 
The report contained most interesting biographical notices of 
most of these Fellows, but extracts from two only, viz., those of 
Sir J. Herschel and Professor De Morgan, could be read. We 
may probably hereafter recur to some of them. 

The reports of the various Observatories include Greenwich, 
Oxford, Cambridge, Dunsink (Dublin), Stonyhurst, Liverpool 
(Bidston), Eew, Durham, Edinburgh, Glasgow, the Cape of Good 
Hope, and Sydney. 

At Greenwich, the printing of the reductions for 1870 is com- 
pleted, and for 1 871 far advanced. The water telescope has been 
used for observing y Draconis, instead of the reflex zenith tube, 
with the results to be presently noted. The graduations and 
flexure of the transit circle have been re-examined, Jupit^'s 
satellites, Venus, and Eneke's Comet have been carefully observed 
in addition to the usual work. A new sidereal dock has been 
mounted in the magnetic basement, where the temperature is 
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nearly nnifonu, with tHe result of making any^ change in the 
clock i-ate almost inappreciable. What little alteration does take 
place seems dependent on atmospheric pressure. 

At Oxford the regular astronomical and meteorological wor]c 
has been carried on, the reductions well advanced in printing, an4 
materials for a third catalogue of stars accumulated. The new 
transit circle at Cambridge has been employed in observing a zone 

f of small stars, and some improvements have been made in the 

instrument. Encke's Comet has also been observed. Professor 
Chevalier has resigned the directorship of the Durham observatory. 
Minor Planets and Encke's Comet have been observed ; also^ the 

I spectrum of the Aurora Borealis, but only the well-known green 

I Ime was seen. At Dunsink, Dr. Brunnow has observed the 

parallax of five stars: 1,830 Groombridge, 3,077 Bradley, 85 

■ Pegasi, 6 Draconis, and a Lyrse, the results of which will soon be 

published. He has also commenced work on the planetary nebula 
H iv. 37 and on 61 Cygni. A new transit circle is being erected. 
At Stonyhurst, the sun spots are photographed on a large scale, 
and a magnetic survey of Belgium has been made. A time gun 

I ^ has been established at Birkenhead (Liverpool), and nearly 400 

chronometers tested. The weather having been very favourable 
at Kew, 381 photograms have been obtained on 226 days, and 
two papers, one on the form of the sun spot curve, and the other 
on its interplanetary relations, have been communicated to the 
Eoyal Society. The photographic operations for a spot period of 
10 years have now been completed, and comprise 2,778 photo- 
grams and 20 papers. The observations at Kew will now be 
discontinued, but it is hoped will be kept up at Wilna, and 
probably, after an interval, will be resumed by Dr. De la Eue. 

The report then deals with the progress of astronomy during 
the past year, and gives the greatest prominence to the important 
results of the late Total Solar Eclipse. With the exception of 
Australia, and one Indian station, the weather was most favour- 
able and the reports most satisfactory. 

The Madras astronomer, Mr. Pogson, observed at Avenashy. 
He telegraphed to the Astronomer Eoyal, "Weather fine, tele- 
scopic and camera photographs successful, ditto polarisation ; good 
sketches ; many bright lines in spectrum." 

Colonel Tennant, who through the liberality of Lord Mayo 
had been able to organise a strong observing party, including 
Capt. Herschel and Mr. Qfiinnessey, selected the old meteorological 
station of Dodabetta, on the highest peak of the Neelgherries, 
8,650 feet above the sea. He telegraphed his principal results 
in the following words, ''Thin mist, spectroscope satisfactory. 
Beversion of lines entirely confirmed. Six good photographs.'* 
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His subsequent letter was read at the last meeting of the society 
and duly, abstracted in the Astronomical Register, and in the 
present number will be found a translation of Dr. Janssen's letter 
to the President, also quoted in the report. 

From the British Association expedition the following reports 
have been received : 

Mr. Lockyer, who observed at Bekul, speaking of the corona 
8a}'s, " Its rays arranged almost synametrically, three above and 
three below two dark spaces or rifts at the extremities of a 
horizontal diameter. The rays were built up of innumerable bright 
lines of different lengths, with more or less dark spaces between ; 
near the sun this structure was lost in the brightness of 'the 
central ring. I next tried the spectrum of a streamer above the 
point at which the sun had disappeared. I got a vivid hydrogen 
spectrum with 1474 (I assume the point of this line from observa- 
tion) slightly extended beyond it, but very faint throughout its 
length compared with what I had anticipated, and thickening 
downwards Hke F. I was, however, astonished at the vividness 
of the line and of the continuous spectrum, for there was no 
prominence on the slit ; the spectrum was undoubtedly tho spec- 
trum of glowing gas. I» the Savart I saw lines vertical over 
everything, corona, prominences, dark moon, and unoccupied sky." 
With a simple train of prisms Mr. Lockyer saw " four exquisite 
rings with projections where the prominences were. In bright- 
ness C came first, then F, then G, and last of all 1474. The 
rings were nearly all the same thickness, certainly not more than 
2 ' high, and they were all enveloped in a line of impure con- 
tinuous spectrum." "The structure of the corona was simply 
exquisite and strongly developed," I at once exclaimed, "Like 
Orion, Thousands of interlacing filaments varying in intensity 
were visible. I saw an extension of prominence structure in cooler 
material. This died out somewhat suddenly some 5 ' or 6 ' from 
the sun, and there was nothing. The great fact was this, that \, 

close to the sun, and even for 5 ' or 6 ' away from the sun, there 
was nothing like a ray or any trace of radial structure." At this 
station, five good photographs were obtained. 

Commander Maclear observing at the same station says, " As 
totality came on, the light decreased and the lines increased ' 

exceedingly rapidly in number and brightness, until it seemed 
as if every line in the solar spectrum was reversed ; then they 
vanished, not instantly, but so quickly 4]aat I could not make out 
the order of their going, except that the Hyd. D b, and some 
others between D and 6, remained last. Then they vanished and 
all was darkness. I then undamped and swept out right and 
left, but saw nothing ; then went to the direct vision, but saw 
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nothing ; placed the telescope on the Moon's limb by the eye- 
piece, then put in the spectroscope, but the light was not suffi- 
cient to show any spectrum ; pointed the telescope carefully first 
, on the dark Moon, and then on a bright part of the corona, but 
no spectrum. I then looked at the corona with the naked eye, 
saw a bright glory round the moon, stellar form, six-pointed, 
something like the nimbus painted round a saint's head, extend- 
ing to a diameter and a half. Looked through the finder and 
saw the same form, but very much reduced in size and brilliancy, 
then examined with the 6-inch and eye-piece and saw nothing 
but a bright glow round the Moon, not much more than the 
height of the big prominence plainly visible in the south-east 
quarter." 

Prof. Respighi observed at Poodocottah. He writes, "To- 
wards the end of 1868 a small flint-glass prism was made for me 
by Signor Merz, of Munich, to be fitted to the object-glass of the 
equatorial of the observatory at Oampodaglio. This apparatus, 
in consequence of the dispersion of the prism, and the goodness 
of the prism and object-glass, was found to be admirably adapted 
for observing the eclipse in the manner just described (that is, 
without a slit, so that the several chromatic images of the corona 
would be simultaneously seen in the same field of view). 

" The dispersion of the prism from lines to H is about 
32'; the free aperture of object-glass is 4 J French inches; the 
field of the telescope about i**, with a magnifying power of 40." 
" At the very instant of totality, the chromosphere at the edge 
which was about to be eclipsed — surmounted for a space of about 
50^ by two groups of prominences, one on the right, the other on 
the left of the point of contact-^-were reproduced in the four 
spectral lines 0, D^, F, G. My attention was mainly directed to 
the comparison of the forms of the prominences on the four 
spectral lines, and I was able to determine that the fundamental 
form, the skeleton or trunk, and principal branches, were faith- 
fully reproduced or indicated in the images, their extent being, 
however, greatest in the red, and diminishing successively in the 
other colours down to the line G, on which the trunk alone was 
reproduced. In none of the prominences thus compared was I 
able to distinguish in the yellow image D^ parts or branches not 
contained in the red image C. Meanwhile the coloured zones of 
the corona became continually more marked, one in the red 
corresponding with the line 0, another in the green, probably 
coinciding with line 1474 K, and a third in the blue, perhaps 
coinciding with F. 

*' The green zone surrounding the disk of the Moon was the 
brightest, the most uniform, and the best defined. The red zone- 
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was always distinct and well defined, while the blue zone was 
faint and indistinct. The green zone was well defined at the 
summit, though less bright than at the base ; its form was 
sensibly circular, and its height about 6' or 7'. The red zone 
exhibited the same form and approximately the same height as 
the green, but its light was weaker and less uniform. These 
coloured zones shone out upon a faintly illuminated ground with- 
out any marked trace or colour. If the corona contained rays 
of any other kind, their intensity must have been so feeble that 

they were merged in the general illumination of the field 

The spaces between some of the jets (prominences) were perfectly 
dark, so that the red zone of the corona appeared to be entirely 
wanting there. Perhaps, however, this was only an effect of 
contrast due to the extraordinary brightness of the neighbouring 
jets. 

The discussion of these and other observations, and photographs 
when received, will, there can be little doubt, throw great light on 
the nature and extent of the coronal light and rays. 

With respect to spectrum analysis generally. Dr. Zollner has 
contrived a more simple form of reversion spectroscope, by which 
the principle of doubling the change produced in the refrangibility 
of a line can be applied to any spectroscope. 

With this instrument Zollner has succeeded, with the assistance 
of Dr. Viigel, Director of the observatory at Bothkamp, in detect- 
ing the change of refrangibility ftue to the Sun*s rotation. The 
estimations of the amount of the change subsequently made by 
Dr. Vogel are in excess of the period of rotation obtained from 
observations of solar spots, the equatorial velocity ranging from 
o*35 to 0*42 mile in a second, while the received value is 0*27 
mile. 

Professor Young was fortunate in observing an ejection of 
matter by an apparent explosion in the Sun, which took place on 
Sept. 7. At noon on that day he observed an enormous pro- 
tuberance of hydrogen cloud on the eastern limb of the Sun. It 
had remained with little change since noon of the preceding day. 
It was made up mostly of filaments nearly horizontal, with its 
lower surface at a height of some 15,000 miles; but was 
connected with the layer of red hydrogen by three or four vertical 
columns, brighter and more active than the rest. Eetuming 
to the telescope half-an-hour later. Professor Young found, in 
place of the quiet cloud, a mass of detached vertical fusiform 
filaments rapidly ascending. Some of them had already reached 
a height of 100,000 miles, and they continued to rise with a 
motion almost perceptible to the eye until, in ten minutes, the 
uppermost were more than 200,000 above the solar surface, the 
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velocity of ascent was therefore 166 miles per second. Mr. 
Proctor has made some raluable suggestions as to the conclusions 
to be drawn from this occurrence. 

Father Secchi has suggested a modification of the usual 
spectroscopic method of viewing the prominences which may be of 
service in some observations. He places a prism before the object- 
glass of the astronomical telescope, or else a direct -vision 
spectroscope within the telescope, some 6 or 8 inches in front of 
the slit of the ordinary spectroscope. By this arrangement the 
Sun's disk can be viewed in the spectroscope ; and if the slit be 
placed on a prominence near the solar limb, and the spectroscope 
arranged for the position of 0, then, together with the solar limb, 
will be seen a bright line of the prominence at a distance from 
the Sun's Hmb, depending on the position of the slit relatively to 
the solar image, but not exceeding the height of the prominence 
under observation. 

We are also indebted to the ingenuity of Father Secchi for 
a new method of measuring the height of the prominences seen 
in the spectroscope, the details of which will be found in the 
Comptes Re«du8 for December 4, 1871. 

Professor Young has done a very valuable service to spectro- 
scopic observers of the Sun, by publishing a catalogue of all the 
lines which have been observed in the solar prominences and 
corona.* These Hnes, 103 in number, are arranged in the order 
of their wave-lengths, and the corresponding numbers of Kirchhoff's 
maps are given. Other columns of the catalogue contain the 
relative brightness and frequency of the lines, and the names of 
the chemical elements to which they belong. No fewer than 
twenty of the lines are due to the vapour of titanium. Besides 
the weU-known coronal line 1474 of KirchhoflTs scale, two other 
fainter lines, one less refrangible than 0, and the other between 
F and G, appear, according to Professor Young, to be persistently 
present in the corona or chromosphere, and probably to be due to 
the matter of which it consists, and not, as is the case with most 
of the other lines, to the occasional elevation of matter to heights 
where it does not properly belong. 

Dr. Huggins has succeeded in observing the spectrum of the 
planet Uranus. His results differ in many important respects 
from those obtained by Father Secchi, in 1869. It wiU be 
remembered that Father Secchi described the spectrum of Uranus 
in the following terms, "Le jaime y fait completement defaut. 
Dans le vert et dans le bleu il y a deux raies tr^s-larges et tr^s- 
noires." He also represented the band in the blue as more 
refrangible than F, and the one in the green as near F. In 
Dr. Huggins' instrument the spectrum appears differently. H6 

* This List is reprinted in Schellen's Spectrum Analym. 
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finds the spectrum of Uraniis continuous, no part being wanting 
80 far as the feebleness of its light permits it to be traced, which 
is from about to about G. The absorption taking place at 
Uranus shows itself in six strong lines. One of these, the 
most refrangible, appeared to be coincident with the line F of 
, hydrogen, with which line (in the spectrum obtained from 
rarefied hydrogen, rendered luminous by the induction spark) 
it was directly compared. The positions of this and four other 
lines were also obtained by micrometrical measures. There 
is no strong line in the spectrum of Uranus in the positions of 
the strongest lines of air, namely, the double line of nitrogen. 
There are no absorption bands in the position of the line of 
sodium, or in that of any line of carbonic acid gass. 

Dr. Huggins has also examined spectroscopically the light 
of Oomet I. 1 87 1, discovered by Dr. Winnecke, and of Encke's 
Comet. Both comets gave* a spectrum of three bright bands, 
agreeeing in position with the principal bands of the spectrum of 
carbon, and similar to the spectra of former comets examined by 
Dr. Huggins. 

The list of Minor Planets has been increased by five since the 
last Annual Beport. The total number at the present time is 
one hundred and seventeen. The new members of the group 
are : — 



1. AmaUhaa (113), discovered on 1871, March 12, by Dr. B. Luther, at 

Bilk, near Dusseldorf. 

2. Cassandra (114), discovered on July 24, by Dr. C. H. F. Peters, at 

Hamilton College, Clinton, New York. 

3. (ii5)» discovered on August 6, by Mr. Watson, at Ann 
Arbor, Michigan. 

4. (116), discovered on September 8, by Dr. Peters, at Hamil- 
ton College, Clinton. This planet was independently discovered 
by Dr. R. Luther, on September 14. 

5. Lomia (117), discovered on September 12, by M. Borelly, at Mar- 

seilles. 

Six comets have been visible during the past year. Two of 
them, Encke's and Tuttle's, were expected to return to perihelion 
in 187 1, but the remaining four appear never to have been 
observed before. 

1. Comet I. 1 87 1, discovered on April 7, by Dr. Winnecke, at Carlsrushe. 

2. Comet n. 1871, discovered on June 14, oy M. Tempel, at Milan. 

3. Comet ni. 187 1 (Periodic Comet of Encke), first observed on Octo- 

ber 4, by Dr. Duner, at Lund. This Comet was first seen in 
England on October 8, by Mr. Hind. 

4. Comet IV. 187 1 (Periodic Comet ofTuttle), first observed on Octo- 

ber 12, by M. Borelly, at Marseilles. Dr. Winnecke detected it on 
October 14. 

5. Comet V. 1 87 1, discovered on November 3, by M, Tempel, at Milan. 

6. Comet VI. 1871, discovered on December 29, by M. Tempel, at Milan. 
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Encke*8 comet has been examined with large telescopes. At 
first it was a round faint nebulosity, but by tbe beginning of 
November the remarkable fan-like form which has distinguished 
this appearance of the comet was well marked. A minute stellar 
nucleus was situated at the eastern point of the fan. On the 
other side, towards the Sun, which the comet was approaching, 
the cometary matter was spread out until it was lost to view 
from faintness. During November the cometary matter on the 
side from the Sun seemed arrested a short distance behind the 
apex of the fan where its boundary was seen as a right line per- 
pendicular to the longer axis of the fan-like form. Early in 
December a faint beam was seen to be projected from this side 
forming a true tail. 

The Eeport next referred 'to the operations for ascertaining the 
variation of gravity in Western Russia, as detailed by M. Sawitsch, 
the publication of Mr. Williams's Catalogue of comets observed 
in China, Dr. Gould's observations of the magnitudes of stars in 
the southern hemisphere, and the progress of M. Delaunay's 
Lunat Tables. 

The observations with the water telescope at Greenwich were 
mentioned — the object of which was to ascertain whether the 
constant of aberration would be altered by the light passing 
through a refracting medium. Professor Klinkerfues found such 
a result experimentally, but as the latitude of Greenwich, with 
this instrument, from y Draconis, is found to be identical in 
spring and autumn, when aberration is greatest, whereas the 
difference, according to Klinkerfues, should be 30", his conclu- 
sions are not supported by the result. 

The scintillation of the stars by Professor Eespighi of Rome, 
Mr. Proctor's important commimications on the distribution of 
the fixed stars in space, and the motion of matter projected from 
the sun ; Messrs. De la Rue, Stewart and Lowey on the laws of 
the frequency of sunspots ; the supposed changes in the Great 
Nebula surrounding r^ Argus ; Mr. Hind's list of total eclipses of 
the sun up to 1890 ; the proposed correction of Tables of 
Jupiter's satellites ; M. Nyren's determination of the constant of 
precession ; Professor Trettenero's catalogue of stars ; the Pul- 
kowa observations ; the chronographic determinations of . the 
differences of longitude between Cambridge, U.S. and San Fran- 
cisco, the Righi-kulm, Neuchatel, and Zurich, Naples, and 
Rome ; the preparations for the transit of Venus ; the great Mel- 
bourne telescope, and Sir J. Herschel's history of double stars, 
were among the other subjects mentioned in the Report, to 
which, however, when published, we must refer our readers for 
further details, as the space at our disposal is necessarily limited. 
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We may, however, mention that the longitude of San Francisco, 
as determined in tour ways, viz., directly, and with two inter- 
mediate stations, differently combined, agreed within three 
hundredths of a second of time, and that the time occupied in 
transmission of the signals over 7,200 mUes was eight tenths 
of a second. 

Ths Presidenfs Address. 

Mr. Lassell said that, as already stated, the gold medal had 
been awarded to Sig. Schiaparelli for his researches on the con- 
nection between the orbits of comets and meteors. It was much 
to be regretted that the recipient could not be present, being 
detained by his work at home. He (the President) would notice 
first, that the medallist originally became known as the discoverer 
of the minor planet Hesperia, in 1 86 1 ; his account of which showed 
that he possessed both modesty and practical skill. In 1864, he 
communicated to the Astronomiscke Nachrichten a mathematical 
paper on the orbits of bodies moving freely in space, which was 
elegant, and probably original. In 1866, the immediate subject 
of the address was broached by Schiaparelli in a series of letters 
to Secchi. He began with the August meteors, and showed that 
a large number of these had a common radiant point, and that these 
were all of a fine yellow colour. Others of different tints were 
less constant in the direction from which they started. He sug- 
gested that these meteors travelled in rings round the sun, and 
that the earth's orbit traversed these paths, and he propounded 
the enquiry how such masses of cosmical matter came to be ac- 
cumulated in such places. He considered both planetary and 
cometic bodies, the latter having such extraordinary length of 
orbit that they seem as if picked up by the sun. Such bodies 
might become visible, either by the sun crossing their paths, or 
travelling parallel to them. In his second letter to Secchi, he 
illustrated his reasoning by a series of diagrams. He stated that 
celestial matter might be divided into fixed stars, collections of 
stars (resolvable nebula) and comets, which were cloudy bodies 
or dust clouds — a stream of this sort crossing the orbit of a planet 
would take the form of a cylinder, and, when* close, might break 
up. Meteors were formerly thought to be connected with the 
earth, but should now be looked upon as of the same class as 
stars. The elements found in aerolites were some of those in the 
earth. In another paper sent to the Astronomische Nachrichten, 
Sig. Schiaparelli refers to his letters on the analogy between 
comets and meteors, to which he is disposed to attach great im* 
portance ; and assuming the August meteors to move in a curve, 
seen in section, he gives the elements of such an orbit, and 
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compares tliem with tlie elements of Comet m, 1862, as cal- 
culated by Oppolzer^ and points out the remarkable coincidence 
between them. The period of the Angost meteors is somewhat doubt- 
ful, but Schiaparelli puts it at 105 years. He then took up the 
subject of the orbit of the November meteors, and adopting y 
Leonis as the radiant point, and the other data from the display 
of 1866, £nds the elements nearly coincident with those of the 
orbit of Comet I, 1866. We now know y Leonis is not exactly 
the radiant point of the November meteors ; and if the proper 
correction be made by using the point deduced from Alexander 
Herschers observations, the difference between the two orbits 
disappears. The hypothesis, thus singularly confirmed in these 
two instances, must command a high degree of probability, and is 
a true advancement of Astronomical science, which, doubtless, 
Schiaparelli had not ventured to anticipate. His success should 
lead to arrangements for the systematic observation of these phe- 
nomena. The President then handed the medal to Col. Strange, 
requesting him to transmit it to Sig. Schiaparelli with the best 
wishes of the Society for a success in the future equal to that 
which he hatd already achieved, and that such might be continued 
during a long and prosperous life. 

It was moved by Mr. Vignolles, seconded by Mr. Perigal, and 
resolved : 

That the Eeport be received, printed, with the President's 
Address, and circulated in the ususd manner. 

Mr. 0. V. Walker and Admiral Ommaney having been ap- 
pointed Scrutineers, the ballot for the election of Officers took 
place. The result was as follows : 

President: 
Arthur Oayley, Esq., M.A., F.E.S., Sadlerian Professor of 
Geomelr^y Cambridge. 

Vice-Presidents : 
J. C. Adams, Esq., M.A., F.E.S., Lovmdean Professor of 

Astronomy f Cambridge, 
Warren De la Eue, Esq., D.C.L., F.E.S. 
William Hug^ns, Esq., D.O.L., LL.D., F.E.S. 
William Lassell, Esq., F.E.S. 

Treamirer : 
Samuel Charles Whitbread, Esq., F.E.S. 

Secretaries : 
Edwin Dunkin, Esq. 
Eiohard A. Proctor, Esq., B.A. 
Foreign Secretary: 
Lieut.-Col. Alexander Strange, F.R.S, 
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Council'. 
G. B. Airy, Esq., C.B., LL.D., George. Knott, Esq. 

F.R.S., &c., Astronomer J. Norman Lockyer, Esq.,F.E.S. 

Royal. Rev. Robert Main, M. A., F.R.S. 

John Browning, Esq, Radcliffe Observer. 

J. Buckingliam, Esq. Captain William Noble. 

Thos. W. Burr, Esq. Rev. Charles Pritchard, M.A., 

W. H. Mahony Christie, Esq., F.R.S. , Savilian Professor of 

M,A. Astronomy, Oxford. 

E. B. Denison, Esq., D.C.L., A. Cowper Ranyard, Esq., M.A. 

Q.C. 

Upon the motion of Dr. Pinches, seconded by Admiral Omma- 
ney, the thanks of the Society were voted to the retiring officers, 
and the Meeting adjourned. 

Urratum in last Report. The foot-note at page 3 1 was omitted. 
It is — * Query coronal. The word chromospheric was used at the 
Meeting, but reference to Col. Tennant's letter shows that the 
radiation spoken of applied to the corona. 



A URORA BOREALIS. 



There was a magnificent display of aurora borealis on Sunday night, 
Feb. 4. It began about 6'30, and lasted for several hours. There was an 
intense red light passing across the heavens, through the constellation of 
the Great Bear, over the Pole Star, and so on, through the centre of 
Cassiopeia, and the most perfect cupola of light rays, culminating in 
Auriga, rather below Capella. Towards the close beautiful red rays shot 
through the region of Polaris to Auriga. It was observed at Constantinople 
and Alexandria. 



AURORA OF FEB. 4, AT FLORENCE. 

Professor Donati, in the Gazette d* Italia, of the 6th of February, writes 
that any description would only give a faint idea of the reality. . . . 
such was the abundance and beauty of the perpetual variations of 
aspect presented by the stupendous phenomenon. It began at 6 o^clock, 
with a blood red light on the N.E. horizon, which gradually spread, and 
rose higher. At 6h. 20m. it embraced an arch of 160 deg. on the horizon, 
and rose as far as the pole. . . . From that time till the end, so many 
were the rays at one time red, at another greenish, and at another yel- 
lowish, which rapidly changed their places, that a full description would be 
very complicated. At 9 h. a large red luminous arch extended from S.E. 
to S.W., having an elevation of 45° at the south. It might rather have 
been termed an aurora australis than borealis. . . . This arch disap- 
peared at 9:^ h.; at 11 h. 40 m. the phenomenon was quite ended. 

The magnetic needle, which had manifested perturbations ever since 
the morning, during the time of the aurora became quite wild {affato 
impazzito), and it was impossible to determine its position, since it had 
altogether left the graduated scale by which its direction is noted. 
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Great disturbances were manifested on the telegraph lines to Livomo, 
Bologna, and Turin, the electric currents continually cfianging in intensity 
and direction ; but these changes were not contemporaneous nor analo- 
gous in t he different lines. . . . The aurora is known to have been 
observed throughout all Italy, and as far as Malta. ... I w^as for- 
tunate enough to be enabled to analyse the spectrum of the auroral light 
. . . continuous from the red to the violet, but faint ; nevertheless, it 
had a vivid light line in the green, which my observations showed to corre- 
spond with the middle of the space comprised between the lines bj D, of 
the solar spectrum. At intervals I also perceived a line in the red corre- 
sponding to about the line C of the sun ; and one in the blue, corresponding 
to the solar line F ; but their fleeting character prevented my determin- 
ing their precise position. 

The Professor then mentions some observations on the 4th and 5th 
which he made, but under unfavourable circumstances, on the disc of the 
sun, with a spectroscope applied to a small telescope. On the latter 
morning he noticed that the stratum of hydrogen was especially very 
high in the direction of the earth's equator. The spots on the sun, he 
^ observes, are at present very numerous ; to-day we have counted 96. I 
made these observations on the solar disc as well as I could under the 
actual state of our observatory, which at this moment is neither in 
Florence, nor at Arcetic, but in a transitional state. . ' . . Much has 
yet to be done in this department of Natural Philosophy. . . . What, 
for example, is the bright green line which has been seen in the auroral 

* spectrum ? ... It does not appear to correspond with any of the 

lines that we can produce with any terrestrial substances. It is held (and 
for many good reasons) that the auroral lights arise from weak and con- 
tinuous electric discharges. But if the light of the aurora is electric, it 
should have the same lines which are observed whenever with our labora- 
tory apparatus we cause the electric light to pass through the air; but it is 
not so ; and, in fact, the green line of the aurora has never even been 
seen in our experiments. Anticipating the hereafter clearing up by 
science and art of this and many other mysteries, Donati observes that, in 
order to uninterrupted advance, much intellectual strength is needed, and 
likewise much material strength, since now progress in Physics cannot be 
made if the most elevated genius is without the aid of apparatus, perfect, 
exquisite, and always very costly. 

The Contessa Baldelli, observing that '' Nothing could describe the 
loveliness and grandeur of the sight," says : ** Donati does not appear to 
have seen an extraordinary appearance. Baldelli and myself (and I hear 

\ another person of my acquaintance also) saw, just about Lepus, below 

Orion, several curved and parallel waves of vety bright white light moved 
towards each other ; met, broke ; met once more ; separated again in 
different forms ; flashed brighter, just into what had the appearance of 
white flame ; darted about like white lightning, and ended by making a 
crown of. irregular rays (quite fiery), some very long ; and then, after a 
second or two (the whole appearance lasting not quite two minutes, I 
should think) disappeared all at once. I think the time was 830 pjf." 

AURORA OF FEB. 4, AT FLORENCE. 



Yesterday, we passed from one spectacle to another. The heavens, too, 
willed to celebrate a festival, and to salute, with their Bengal lights, the 
resuscitated carnival ; presenting us with the most brilliant, the most 
splendid aurora that has been ever seen. 

The people, who were qftietly returning from the Corso to dinner, 
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were at first surprised at the sight of that nnwonted reddish colour; which 
looked like the reflection of a fire, and then presented the appearance of 
clouds, reddened by a gradual sunset. But as the air became darker, 
those transparent clouds began to dilate themselyes, spreading over the 
heavens like an immense purple sheet, perforated here and there, or like 
a thin veil, through which the stars, tinged with red, were seen to twinMe. 
And then the people, unmindful of dinner, stopped curiously in the 
streets, formed groups in the piazza, and with eyes turned upwards, and 
endless exclamations of wonder, followed the singular phenomenon in all 
its fantastic course. 

No one remembers in our climes anything similar ; no one can speak 
of having seen an aurora which lasted from half-past five or six o'clock 
till towards midnight. 

It was an imposing and a grand sight, at once awe-inspiring and fasci- 
nating. Everyone could have wished to possess auch knowledge of 
astronomy as to account for the different phases, the capricious undula- 
tions, the wanderings, the transformations of the setherial mass waving 
in the atmosphere, that drifted as though impelled by the night breeze, 
and in its movement took ever new forms, lengthened itself in luminous 
bands, and arranged itself like so many rays converging to a centre. 

Perhaps the finest moment was between half-past six and seven, when 
on the north, behind the Mount of Fiesole, was to be seen clear and 
most distinct the limpid and tranquil light of the aurora, with a lustre so 
white as to make one fancy that the sun was there just on the point of 
rising. 

The mountain all round received the quiet splendours of the nascent 
dawn ; the little hills were illumined, standing oilt distinctly, and not as 
before obscure in the horizon. Nevertheless, there was something in that 
distant light, something that convinced one that it was the reflection of 
an aurora rather than a real day-spring. 

The mountain appeared somewhat depressed ; the light did not send 
forth those gradations of colour which announce the rapid approach of 
day; it remained there, motionless, limpid, and cold, as though our eyes 
also were struck by the reflection of eternal and immovable polar ice. 
And all round it there was, as it were, a garland of little clouds, which 
reflected and sent back the brightness, and from thence parted off long 
luminous bands suffused with mist, which, as they approached the fiery 
mass on the other part of the heavens, gradually acquired a deeper tint 
till they assumed altogether the colour of fire, and were lost in that 
aerial torrent which resembled lava poured forth from some celestial vol- 
cano, and kept by a mysterious force suspended and waving in the air. 

The crowd of curious persons did not decrease in any quarter of the 
city, for the spectacle altered every moment, assuming new and fantastic 
shapes. For instance, about nine o'clock, on the Lungamo the red cur- 
tain was seen rent in some places, and then, in place of the blue vault of 
heaven, there appeared there what resembled three or four tails of comets, 
curiously twisted and knotted together like a gigantic white plume. 

These tails then suddenly changed colour and became empurpled, like 
thousands of the plumes of carabineers on a gala day; and on all sides 
there were sparkling bands and luminous paths like ribbons, and parallel 
lines which were lost as they became curved on the vault of the heavens, 
and gave the idea of an aerial double line of railroad, and rays and beams, 
and glowing mists, and fresh rents, and fresh forms, and a 'crowding to- 
gether, and a dissolution^ in a word, a spectacle most marvellous and of 
infinite delight. 

I have thus recalled the passing impressions of the most remarkable 

/ 



The Total Solar Eclipse 0/ 187 1. 67 

evening which we» whom Nature rarely fiiToars with extraordinary sights 
have ever seen. But science is entitled to give her account. .... 
(The writer goes on to refer to Professor Donati's letter on the aurora, 
and then observes.) When the theatres were closed last night, and 
everyone returning home was gazing upon the horizon, the aurora was 
quite over, and in one of the places where it had been most vivid, there 
were to be seen some clouds of curious forms, detached from each other, 
and motionless in the sky, like the tents of an encampment after a whole 
day's battle. Editorial article in the Gazzetta d* Italia, Florence, Feb. 6, 
1872. 



THE TOTAL SOLAS ECLIPSE OF 187 1. 

LETTER FROM'm. JANSSEN TO MR. LASSELL, P.R.A.S. 

(Translation.) 

I shall have the honour of addressing to the Royal Astronomical 
Society a detailed account of my Observations of the Eclipse; but I take 
the opportunity of the post leaving to inform you of the principal results 
obtained. 

Without going into a discussion, which wDl form part of my report, I 
wiU first say, that the magnificent corona observed at Sholoor was ex- 
hibited under such an aspect that it would appear to me impossible to 
admit that the cause of the phenomena was of the order of either diffrac- 
tion, reflection from the lunar surface, or even of simple illumination of 
the terrestrial atmosphere. 

The reasons which militate in fftvonr of an objective, circumsolar cause 
acquire invincible force when we examine the luminous elements of the 
phenomena. Indeed, the spectrum of the corona appeared in my teles- 
cope not continuous, as it had been described up to this time, but remark- 
ably complex. I have found in it : — 

Bright lines which, although faint, are those of hydrogen gas, which 
constitutes the principal element of the prominences and chromosphere. 
The bright green line, which has already been noticed in 1869 and 1870, 
and some other fainter lines, also some dark lines of the ordinary solar 
spectrum, especially that of Sodium (D). These are very difi&cult to 
perceive. 

These facts prove the existence of matter in the vicinity of the sun, 
matter which snows itself in total eclipses by the phenomena of emission, 
absorption, and polarization. 

But the discussion of these facts leads us much further stilL 

Besides the cosmical matter, independent of the sun, which must 
exist in the neighbourhood of this star, the observations demonstrate the 
existence of an extended and excessively rare atmosphere, with a basis 
of hydrogen, stretching itself out beyond the chromosphere and the 
prominences, and feeding itself with the same matter as these bodies— 
matter shot out with great violence from the photosphere, as we see daily. 

The rarity of this atmosphere must be excessive; its existence, there- 
fore, is not discordant with the observations of some passages of comets 
near the sun. 

Neilgherry, Sholoor : December 19^ 178 1. 



TBE GREAT MELBOURNE TELESCOPE. 



We find by the report of the board of visitors to the Observatory of 
Victoria that the great telescope is working well. Mirror A, which was 
so much tarnished, has been repolished, and its ^ performance has been 
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found to be working very satisfactorily." It is also noticed that the 
cause of the defect in mirror B has been discorered, and that a remedy 
can be found for it. Further experience of the telescope has much en- 
hanced the observers' opinion of it. 



CORRESPON1>ENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed' 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

JUPITER. 




From 6 p.m. to midnight on the 2nd of February, the sky was cloud- 
less; and, though the definition was never good, a set of five careful 
drawings was obtained here. 

I proceed to describe these in the order in which they were taken : — 

No. I, at 7 p.m. Band No. 3 is as broad and dark as No. 2. No. 4 is 
faint, and has dark spots under it. 

The new band (between Nos. 2 and 3) is faintly seen. All the hands 
arefaint. 

The shading about the N. pole is much darker than that about the 
opposite pole. It is also more extensive, but no bands are seen in it. 

Not far from the E. edge No. 5 is seen to touch No 4 ; it then slopes to 
the S.W. at an angle of some 30 , and then bifurcates ; one portion runs 
to the west, parallel to No. 4, and the other continues in the original 
direction, until it reaches the latitude of No. 6. The sloping branch is a 
broad streak; the other is faint, and has two faint dark spots upon it 
This sloping band it well shown in Mr. Birmingham's neat sketch. To 
the east. No. 6 is seen as a dark very broad cloudlike mass. 

No. 2 at 6h. 30m. p.m. 

No. 2 is now broader and darker than 3 or 4. 
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No. 6 is the broadest, and is as dark as No. 2. Its width is about 2". 

The brightest zone is that lying between No. 2 and the south edge of 
the shading about the N. pole. 

The zone between 2 and 3 is dusky, and the new band can be traced 
along it from edge to edge of the disc. 

A narrow band is well seen just south of No. 6. 

The sloping portion of No. 5 is still seen; it falls down quite to No. 4; 
it reappears towards the east as a narrow band parallel to No. 4. 

No. 6 is the finest streak visible. It is connected with No. 5 by two 
fiunt cloudy patches. 

In the central zone are seen the usual dark spots under No. 4, and the 
usual cloudy markings in some portions. Along the central line runs a 
narrow band; before reaching the eastern limb it bends down to No. 3; 
the space between this central band and No. 3 is free from colour and 
markings. 

The other parts of the great equatorial zone are reddish, but the colour 
is best seen in the northern parts. 

No. 3, at 9h. 30m. p.m. 

The fine southern band No. 6 is now passing away, growing gradually 
narrower towards its eastern extremity. 
. No. 5 is visible only near the E. limb. 

Under No. 4 two bright rectangular spaces are now seen, each is about 
4" in length ; a similar one lies on No. 3, below and between those on 
No. 4. 

The latter quite cuts through the band. 

The new band between Nos. 2 and 3 is seen from limb to limb. 

No. 4, at loh. 30m. 

No. 2 is now the finest streak on the disc. 

Three bright rectan^ar spaces lie on No. 3, and five or six similar 
spaces are seen under No. 4. 

No. 5 is remarkably developed ; it is very broad near the E. and W. 
limbs of the planet, but its middle portion is narrower. 

No. 6 is seen near the western eagQ of the disc; it then turns south- 
eastwards and runs gradually up to the shading about the southern pole; 
it is again seen in the original parallel near the E. edge of the disc. 

The zone between Nos. 2 and 3 is very dusky, but has one large bright 
space near the centre. 

No. 5, at I ih. 45m. 

The shading about the touth pole is now darker than that about the 
opposite pole. Its northern edge has a bright square gap cut out of it, 
greatly resembling that so often seen in 1869. 

No. 6 is faint, and a still fainter streak is seen to the south of it. . 

No. 5 is broader and darker and varies considerably in width and dark- 
ness in different parts. 

It is now quite impossible to distinguish clearly the boundary between 
the central zone and the zone between bands 2 and 3, so nearly identical 
are they in appearance, t.e., band No. 3 is perhaps quite invisible ; the 
shady region, therefore, extends from 2 to 4 and gives the disc a very 
strange appearance. A row of bright spaces lies under No. 4, one is also 
seen where band No. 3 used to be, and not far from the west edge of the 
disc. 

No trace of a reddish hue can now be seen in the central zone. 

Mr. E. Crossley's Observatory, JOSEPH GLEDHILL, 

Park Road, Halifax : F.G.S., &c. 

Feb. 5, 1872. 



70 Correspondence. 

THE TAIL OF ENCKE*S COMET AND THE SECONDARY 

LIGHT OP VENUS, 



Sir, — ^In reference to Mr. Knobel's letter in your last impression on 
Encke's comet, having been hitherto supposed to be destitute of a true 
tail opposite to the sun, may I direct his attention to the following obser- 
vations made at the appearance of 1848. 

Professor W. C. Bond, of Cambridge, U.S., made the following notes 
(amongst others), which are printed in the Monthly Notices, Vol. IX., p. 107 : 

" October 27 : a faint ray of light is now seen directed from the 
sun. November 3 : the Comet shows a tail of^ one or two degrees, 
directed yroiA the sun ; vnth the same appearance on the opposite as in 
October ** (t.e., a fan-shaped brush of light on the side towards the sun). 

Dr. Julius Schmidt, observing at Bonn on the same occasion, speaks 
also of seeing traces of a tail on the 22nd of October and 9th of Novem- 
ber. Aatronomiache Nachrichten, Vol. XXVIII., p. 186. The same well- 
known and now veteran astronomer made also a valuable series of 
observations of Encke's Comet at the appearance in 1868, and says : 
{Aatronomische Nachrichten^ Vol. LXXII., p. 323) *'that from August 20 
to 29 the tail was quite narrow, very faint, straight, and in the normal 
position " (t.e., opposite to the sun). 

In reference to my own letter on Dr. Winnecke's observation of the 
secondary light of Venus, at her last inferior conjunction, I beg to inform 
you that I have been favoured by a letter from Mr. C. Leeson Prince, 
of Uckfield, in which he calls my attention to some observations of his 
own, printed in the Monthly Notices, Vol. XXIV., p. 25. It is there 
recorded that on the 25th of September, in the year 1863, Mr. Prince saw 
the dark body of Venus in the day-time ; also on the 26th and 28th (the 
latter being the day of inferior conjunction) ; and that on the 25th, 27th, 
and 30th, he saw a phosphorescent flitting of light all round the edge of 
the disc. Dr. Winnecke appears therefore to have been in error in 
supposing that Andreas Mayer had been the only previous observer 
of the secondary light of Venus in the day-time. 

I remain, sir, yours faithfully, 
Blackheath ; January 8, 1872. W. T. LYNN. 

EFSILON LTRm, 



Sir, — ^I have read with very great pleasure and interest the able 
letters of Mr. Grover and your esteemed correspondent, Mr. Squire, 
referring to the minute stars near Epsilon Lyrse. It would appear that 
neither of these observers have yet picked up the new pair. No. 4 ; I am 
rather surprised at this, as (unless they have since decreased in brilliancy) 
they ought to be seen pretty readily. This pair is not situate between the 
quadruple and the triangular figure preceding them, but just to the north 
of the northernmost of pair No. 3. The new pair forms almost an exact 
&c-simile of the ^* Debilissima,*' being at the same angle and distance 
apart, but are somewhat brighter. 

As this subject is an interesting one, and both Mr. Grover and 
Mr. Squire have referred to evidences of variability in some of these faint 
objects, it may not be uninteresting to your correspondents to know that 
there is also distinct evidence of variability on the lustre of the N star of 
pair No. 3. I call these pairs numerically only because no better method 
of recognising them is yet given. In January, 1871, I found the order of 
brilliancy of these objects to be, as I stated in my letter of February, viz.: 

Pair No. I. No. 2. No. 3. No. 4. 

N. star ... 6 X 2 3 

S. star ... 5 7 X 4 
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the 9th magnitude star following, being called i. At this time, the 
northernmost of pair No. 3 was a yery easy object, being nearly as bright 
as I. The new pair No. 4, just to the north of it, were far more difficult to 
see, being nearly i magnitude less tlian their neighbour. In September, 
1 87 1, 1 was surprised to observe that considers^ble changes had taken 
place. Pair No. 4 were seen pretty easily, but the one to the south of 
them (being the N. of pair 3), instead of being, as usual, brighter than 
pair No. 4, was much leas Bright than those, and could only be glimpsed 
with averted vision, A comparison of the brilliancy of pair 4, with the 
9th magnitude star following, showed them to be of the usual brightness, 
thus proving that the N. of pair 3 had really decreased considerably 
in lustre. I should estimate the decrease to amount to nearly 2 m. These 
facts, combined with the almost certain variability of one of the ** Debilis- 
sima " lend additional interest to the group. 

A reference to my note book informs me that I first noticed the great 
increase in the lustre of the N. of pair 3, on May 25, 1870, not having 
remarked it previously, although the object had often been under obser- 
vation. Its large decrease was first noticed on September 25, 1871 ; 
whether it had attained a minimum within this period I cannot, of course, 
say for certain. I trust both Mr. Grover and Mr. Sauire will kindly 
favour us with the result of their further observations of the group. 

May I take the opportunity of respectfully thanking your talented 
contributor, Mr. Gledhill, for his courteous reply to my query on Jupiter. 
As no other observer seems to have recorded anything on the date in 
question, we must conclude that the weather was unfavourable in most 
localities. I regret this, as the observation would have been valuable, if 
corroborated by others. I remain, yours faithfully, 

Hoxton Street, N. ALBERT P. HOLDEN. 

January 6, 1872. 

CUI BONO. 



Sir, — Presuming your Register is published for the edification of the 
ignorant as well as the amusement of the learned, I may be pardoned in 
making exception to " A Subscriber's " comparative analysis of Mr. 
Waite's and Mrs. Nickleby's respective form of expressions. 

For my own part, I am better able to appreciate Mr. Waite's meaning 
when he compares the size of a possible planet to " an ordinary 
sized marble," tnan I am to understana the capabilities of Mr. Abbott's 
telescopes, showing*' a field of 1° 7' 42 V' ai^d, I am ashamed to confess, 
that I nave more faith in the record of a fact that happened between 
the years a.d. i860 and 1863, than in the theory that Mr. Williams sup- 
ports, that a conjunction of the five principal planets occurred during the 
reign of Chuen Kuh, on the 29th Sept., B.C. 2449. 

Taking much interest in the little I am able to understand in your pub- 
lication, I trust, in opposition to ** A- Subscriber's " title, to demand that 
such records referred to should be excised, that you will be pleased at 
times to lower your ideas and communications to the level of — 

January 10, 1872. Yours obediently, B. £. J. 



DYNAMETER OR DYNAMOMETER. 



Sir, — I know not if it be worth while to discuss further the " Dyna- 
mometer " question. As rightly observed by yourself, " Dynameter " 
(honour all the same to Jesse Bamsden) cannot pass muster if judged by 
ordinary rules of composition, which is a pity, for it is a handier word 
than the other. 
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As Mr. Williams shows, it is not so much a question of spelling as 
usage; and whilst we have so much that is arbitrary and merely conyen- 
tional in our language, one is disposed to attach the less importance to 
any one particular instance. 

I am not aware, however, if yon haye noticed that neither is ** dynamo- 
meter " formed according to strict analogy. Suppose we had to coin a 
word fresh for our purpose. With the coi\junctiye yowel o would it not 
properly be Dynami-O'meter (dynamiometer)? This would accord with 
Physi-o-Ujgy and Ichthy-o-saurus, Or, without the conjunction yowel, we 
might have Dynamimeter, ** Dynamometer ** may, indeed, be supposed to 
be made up of the conjunction 0, blended with the long o of the Attic 
genitive; thus, Dynameometer, and the final process (perhaps a venial 
ucense) would give us the contracted (?) form in which the word is now 
used. Ordinary pronunciation is probably against this theory, the o 
being sounded as in barometer. I don't see how it can be accounted for. 
It was not really required at all, and ought not to have displaced the t. 
Anyhow, there it is, and the French, I think, use the same word, dyna- 
mometre. Yours, <fec., G. J. W. 

Dear Sir, — I must trouble you to correct a serious printer's error in 
my letter in your January number. In page 17, line 40, the word 
dynameter should be dynamometer, as you will find on referring to my MS. 

Your note appended to my letter requires a few lines in reply. I by 
no means admit that ** dynameter means nothing at alL" Dyna does not, 
it is true, contain as many syllables as iwafuq ; but whether the retrench- 
ment of a syllable by the ordinary and perfectly legitimate operation of 
syncope renders the word meaningless, or whether the introduction of a 
wrong syllable (by which the word is not only unnecessarily lengthened 
but made less euphonious) converts it into an intelligible expression, I 
leave to your readers to decide. In my opinion a better or a neater word 
than dynameter could not have been framed ; and I venture to contend, 
with great submission, that there is no foundation for your statement 
that dynamometer is the only admissible one. In the case you have sug- 
gested it is quite clear that ** chrometer " would never have sufficed to 
describe an instrument for measuring time, because it would not have 
reasonably resembled its first derivative. " The Comprehensive Dic- 
tionary " gives the verb fierpni} as one of the derivatives of dynameter, 
and until satisfied that that authority is untrustworthy I shall be disposed 
to rely upon it. Numerous, similar instances occur in the same work ; 
telescope, for example, is said, and properly said, to be derived from rriXif 
or 7-17X0^ and (rco9rea>. The fact that tne Greeks, observed certain rules 
in the formation of their compounds in no way affects the present question, 
seeing that the word dynameter was not invented by the Greeks but by 
the English. Yours faithfully. 

Upper HoUoway : GEO. WILLIAMS. 

Jan. 12, 1872. 

[We owe some apology to our readers for giving so much of our space 
for a subject not properly astronomical. We should not have done so 
except that we felt the importance of once for all protesting afi;ainst the 
crude and unscholaflike way in which scientific words are so frequently 
formed. We never doubtea that the instrument in question had been 
called a dynameter. What we meant was that it should never have been 
so named, and now that the word was more commonly spoken of as a 
dynamometer ; that that form of the word, being correctly compounded, 
was preferable to the curtailed form. 

There is no rule of syncope known to the Greeks by which Swafiofurf^ov 
could be contracted into Svvafurpov. There is no sense in the word Stnni 
or Swa, and so none in Svvafurpov. Mr. Williams objects to our com- 
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paring the word with chronometer— chrometer. Be it so. Take the 
word anemometer, and we haye a word letter for letter similar to dyna- 
mometer. If his " ordinary ** (?) rule for syncopation be corrrct, and two 
instruments of measure were required, we might say " anemeter," which 
would really give no sense at all, any more than dynameter does. The 
most learned Greek scholar could only guess at what either word meant. 

With respect to Greek compounds, I refer our correspondent to Dr. 
Jelf 8 Greek Grammar, § 346, Obser. i. b. How much ignorance existed 
with respect to this matter was shown by Professor Shillito when the 
word telegram was first coined. If any of the words spoken of were derived 
from the verb, they would have a verbal form. Thus, telegram would be 
telegrapheme ; dynamometer would be dynamometrem (jitrpiifm) or dyna- 
mometrete (jurpfjrriQ), 

If Englishmen derive scientific words from Greek, they ought to con- 
form to the Greek usage of composition. If this were done, our language 
would not be deformed by such monstrosities as pannus corium, and half 
the botanical and other scientific words which are a disgrace to us, among 
which I must class dynameter. 

Mr. Walker's objection ** solvitur ambulando," as it were, for there is 
a Greek word extant, dwafiodwafuc (a biquadratic root) to guide us, so 
that there need be no hesitation in using dynamometer. 

SPECTRUM ANALYSIS. 



No book has been published in England more likely to popularise the 
very interesting subject of Spectrum Analysis, than the Miss Lassell's 
admirable translation of Dr. H. Scheller's valuable work, 'published by 
Messrs. Longmans, Green and Co. 

The book was recommended to these ladies by Dr. Huggins, as the 
best elementary book upon the spectroscope ; and, fortunately, they 
were so interested that they determined to publish an English Edition. 
All who wish to conmience the study of the spectroscope, which is playing 
so prominent a part in Science, should reaa this volume, which gives a 
most lucid and complete explanation of the instruments which have been 
used for the purpose, and of the discoveries made up to the present time. 
In a subject so comparatively new, of course some of the theories are 
to be received with caution, and much that is now thought to be proved, 
will doubtless have to be reconsidered. With this proviso, we can 
thoroughly recommend the book, which is sumptuously got up and 
profusely illustrated. Of course, some of the most interesting pictures 
are those of the various views of the sun at the total eclipses, and the 
solar prominences which have of late years attracted such attention. 

We have no doubt that the work will have the large circulation which 
it well deserves. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

MARCH, 1872. 



By W, R. Bikt, F.R.A,S. 



Day. 


Supplement 
Midnight. 


13 

M 

i7» 


/ 
... 124 32*1 

... 113 84 

... 102 1*2 

... 91 57 
... 80 16*1 



Objects to be observed. 

Hagecius, Picard, Reichenbach. 
Democritus, Sartner, Fermat. 
Clairaut, Cuvier, Descartes. 
Eudoxus, Aristoteles, Alexander (a). 
Mt. Huygens, Kirch, La Caille. 



i8 .. 


69 27*1 


19 .. 


►. 58 33*5 


20 .. 


• 47 307 


21 .. 


. 36 150 


22 .. 


. 24 44-0 


23_.. 


• ..."56:5 



74 M00VL8 Terminator. 

.. Gambart, Heinsius, Hesiod 
,.. Kies, Lubiniezkj, Stadias. 
... La Hire, Pytheas, Gay Lussac. 
.. Eosh Gassendi, its interior. 
.. Piazzi, Grimaldi, Pythagoras. 
,.. La grange, objects near E. limb. 

For additional objects consult the lists for November and January. 

Season. — Winter in the northern hemisphere. The solstice occurred 
on the 7. 

Between new moon and the 13th the following objects constituting a 
zone from north to south may be observed as they come into sunlight. 
They with the previous zones (see January and February) have been 
arranged to assist the observer in picking up objects during the progress 
of the terminator, and will help in approximately forming zones of 
latitude, if arranged somewhat as follows from each zone. 

Mare Humbqldtianum, Endymion, etc. ; Plutarch, Oriani, Eimmart, etc. 

Webb's map will greatly assist in effecting these arrangements. Advan* 
tage should be taken when the moon is between Perigee and Apogee for 
observing these objects, 

Thales, Strabo, De la Hue, Endymion, Struve, Eimmart, Alhazen, 
Hansen, Maclaurin, Palitzsch, Hase, Vega. 

* Plato. — On the 1 7th, the terminator will be near Plato. On the i8th 
of January, 1872, the phase of illumination (terminator through the W, 
part of Plato) was nearly the same as on March 10 and May 8, 1870. On 
May 8, 1870. ®— -Q = 295° 31', on March 17, 1872, ®—9, == 280° 34'. 
The seasons ^eing so much alike in both oases, it is probable that on 
March 17, 1872, the western edge of Plato will be just in sunlight, 
(a) See February 25, 1871. 

Errata, 

Page 45, February 12, for Sautbech read Santhech, February 18, for 
Delue read Deluc. In last line but two, for Pitavius read Petavius, Page 
46, line 2, for Lapeycourse read Lapeyrouse, 

February 14 and 15. The objects entered against those days in the last 
list were not in sun-light, but were well illuminated on the following 
days. This was occasioned by the great eastern libration. The moon 
being between Perigee and Apogee, these objects were beyond the ter^ 
minator, as referred to the phases. At midnight, on the 15th, six hours 
before First Quarter, the longitude of terminator was quoted as 8^4 
west, at 6h. it had scarcely advanced beyond 15°. 

MOON'S TEBMINATOR. 



Selenographic longitudes of the points of the Lunar Equator, and of 
60° of northern and southern selenographic latitude, where the sun's 
centre rises or sets. 



Greenwich, 


Midnight 


6o°N. 


0° 




60° S 










Sunset. 






1872. Feb. 


I 


• • • 



+ 3-5 


... -h 6*1 


... 


+ 8% 




2 


■ • • 


-87 


... — 6*1 


• •• 


— 3-4 




3 


• •• 


209 


l8'2 


... 


'5-^ 




4 


• • • 


33'i 


30'4 


... 


27-8 




5 


• « • 


-•45-3 


... —42*6 

SUNKTSE. 


... 


—39-9 




II 


■ •• 


+66-8 


... +64-1 


... 


+615 




12 


• •• 


546 


51-9 


... 


49*3 


• 


13 


• • • 


424 


397 


. •• 


371 




14 


• • • 


30'2 


275 


•«• 


249 



Planets for March. 



n 



15 — i8*o 

16 ... + 5-8 

17 ... — 6*4 

18 ... 18*6 

19 ... 30-8 

20 ... 43*0 

21 ... 551 

22 ... 67*3 

23 -. —79*5 



25 ... +7I'2 

26 ... 59'o 

27 ... 46-9 

28 ... 347 

29 ... 22*6 

30 ... +104 

31 ... — 1*8 



15*3 
4- 3*2 

— 9'o 
21*2 

334 
45*5 
577 
699 
—82*0 



Suhbbt. 



+737 
61-5 

49*4 

37*2 
250 

12-8 

+ o'6 



127 
+ 0-5 

—1 1-6 
238 
36-0 
48*1 
6o'3 
72-4 

—84-6 



+762 
64*0 
518 
596 
27-4 
15*2 

+ 30 



The sun's disc passes the tme horizon of Linne^ 

On March 15 from 2oh. 5m. to 2ih. 7m. rising. 
30 „ I2h. 4m. to I3h. 6m. setting. 



» 



THE PLANETS FOR MARCH. 



At Tbansit oyer the Meridian of Gbeenwich. 



Planets. 


Date. 


&t. Ascension. 


Declination. 


Diameter. 


Meridian. 






h. m. s. 


/ 




h. m. 


Mercury... 


1st 


22 30 13 


— " 39J 


4'-8 


23 47*9 




15th 


47 


—060 


5"-0 


27*1 


Venus ... 


1st 


20 40 40 


—18 24 


l3"o 


21 587 




15th 


21 49 22 


—13 37i 


I2"-2 


22 12*2 


Jupiter ... 


1st 


7 27 35 


-f-22 26 


40"-4 


8478 




15th 


7 26 16 


+22 29J 


39"-8 


7 51-4 


Saturn ... 


iSth 


1924 57 


— ^21 ^ 


i4"-4 


19 55-4 


Uranus ... 


1st 


7 5920 


+21 17 


4"-2 


9 194 




13th 


7 58 9 


+21 i6i 


4'2 


8 31-1 



Mercury is favourably situated for observation at the end of the 
month, setting on the last aay an hour and three quarters after the sun ; 
he comes to superior conjunction on the evening of the loth, at 9h. 3m. 

Venus rises nearer to the sun each day, the interval decreasing at the 
end of the month to half-an-hour. 

Jupiter is still visible all night, and very favourably situated for 
observation. 

Uranus is well situated for observation. 
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ASTfiONOMICAL OCCUfiRENCES FOR MARCH, 1872. 



DATE. 


Principal Oocmrenoes. 


Jopiter'B SatelHtee. 


Meridian 
Passage. 


Fri 


1 


h. in* 


Sidereal Time at Mean 
Noon, 22h. 38m. 23*108. 

( Moon's last quarter 
Occultation of KA.G. 

5831(6) 
BeappearandB of ditto 
Occultation of 39 Ophi- 

uchi (6) 
Reappearance of ditto 

Sun's Meridian Passage 
12m, 1-628. after Mean 
noon 


IstOcD. 
IstEc. R 


h. m 8. 
828 
II 45 2 


h. m. 
Jupiter 

847-8 


Sat 


2 


7 28 
1654 

18 7 

17 7 

18 5 


IstTr. L 
IstSKL 
IstTr. K 

Ist Sh. E. 


1^ 


8436 


Sun 


3 




1st Ec. R. 
and Oc. D. 


6 1353 
14 31 


8395 


MOTI 


4 


S45 
20 5 


Conjunction of Venus 
and 6 Capricomi (5m. 9) 
E. 

Conjunction of Moon and 
Saturn 2» 58' N. 






835-5 


Tues 


5 
6 






and Tr. T. 
and Sh. I. 
and Tr. E. 
and Sh. E. 


838 
1044 

" 33 
13 40 


831-4 


Wed 


II 16 


Conjunction of M(X>n and 
Venus 3** 58' N. 


4th Sh. I. 
3rd Oc. D. 
3rd Oc. R. 
4th Sh. E. 
3rdEc.D. 


11 44 

12 Q 

12 38 12 


827-3 


Thnr 


7 


* 


and Ec. R 
1st Tr. I. 
Ist Sh. I. ■ 
1st Tr. E. 


84535 

13 9 

14 14 

15 29 


8233 


Fri 


8 


1942 


Conjunction of Moon and 
Mercury 3" 35' N.i 


let Oc D. 
IstEc. R 


10 17 

1340 15 

7 37 
843 
956 

" 3 
6 6 
897 


8 I9'2 


Sat 


9 


053 


• New Moon 


Ist Tr. I. 
lstSh.L 
1st Tr. E. 

1st Sh. E. 


8 15-2 


Sun 


10 


3 21 


Conjunction of Moon and 
Mars 4"* 34' N. 


3rd Sh. E. 
1st Ec. R. 


8 11*2 


Mon 


11 










8 7*2 


Tues 


12 
13 

14 
15 






and Tr. I. 
and Sh. I. 
and Tr. E. 


II 5 

13 21 

14 


8 3*3 


Wed 

• 






3rd Oc. D. 
3rd0c. R 


II 55 
1524 


759-3 


Thur 






and Oc. B. 
4th OcD. 
4th Oc. R 
and Ec. R. 
1st Tr. I. 


6 10 
646 

10 56 

11 21 23 
15 


7 55-3 


Fri 




Illuminated Portion of 
disc of Venus 0*849 
„ Mars 0*992 


1st Oc. D. 

IstEcR 

* 


12 8 
15 35 33 


751-4 



Astronomical Occurrences for March, 



SATE. 



Sat 



16 



Stm 



17 



Hon 



Tues 
Wed 
Thu r 
Fri 



18 



19 
20 
21 

22 



Sat 



23 



Sun 



24 



Mon 



25 



Tu 



es 



Wed 
Thur 



26 

27 

28 



Fri 



29 



Sat 



Sun 



30 



31 



Principal Occurrenoes. 



h. m, 

1?l 



II 8 

" S3 



Saturn's Bing : 
Major Axis 36*15" 
Minor Axis 14*29" 

Occultation of B.. 
2154 (6i) 

Reappearance of ditto 



12 32 



3 4 



1343 
324 



16 8 

1639 

17 9 



13 8 

14 II 



16 30 

17 13 



13 5 

1327 
1337 

14 II 



14 31 



^ Moon's First Quarter 
Near approach of B. A. C. 
1774 (Ph) 



Jupiter's SateHites. 



iBt Tr. I. 
lstSh.L 
Ist Tr. E. 
Ist Sh. E. 



h. m. 

10 38 

11 47 

12 58 



of B.A.O. 



Conjunction of Moon 
and Jupiter, 2° 18' S. 

Sun's Meridian Passage, 
8m. 4*288. after Mean 
Noon 



Conjunction of Moon and 
Uranus, 2° 46' S. 



O Full Moon 
Conjunction of Mars and 
Mercury, i' 8" N. 



Near Approach of 65 

Virgims (6) 
Occultation or 66 Virginis 

Reappearance of ditto 



Occultation of 96 Virginis 
Reappearance of ditto 



Occultation of v* Librae 

(6) 
Reappearance of ditto 



Occultation of 22 Ophi- 

uchi (6i) 
Reappearance of ditto 
Occultation of 24 Ophi- 

uchi (6^) 
Reappearance of ditto 



< last quarter 






3rd Sh. I. 
1st Oc. D. 
Ist Eo. R 
3rd Sh. E. 



1st Tr. :E. 
1st Sh. E. 



andTr. L 



3rd Oo. B. 



and Oc. B. 
2nd Ec. R. 



1st Oc. D. 
JkttiTr^I. 

2nd Sh. E. 
1st Tr. 1. 
1st Sh. I. 
1st Tr. E. 
1st Sh. E. 



1st Oc. D. 
3rd Tr. E. 
3rd Sh. I. 
1st Ec. R. 
3rd Sh. E. 



1st Sh. I. 
1st Tr. E. 
1st Sh. E. 



1st Ec. R. 



2nd Oc. D. 



2nd Sh. I. 
2nd Tr. E 
2nd Sh. E. 
Ist Tr. I. 
1st Sh. I. 



3rd Tr. I. 
1st Oc. D. 
4th Ec. D. 
3rd Tr. E. 



6 

6 

10 

10 



4 26 
7 



6 IS 
727 



133s 



1540 



839 

1 3 57 

14 o 
14 16 



i 



815 
II 19 

1233 

1339 

I4_S3 

828' 

9 3 

10 32 

11 59 
14 o 



SO 



I 



2 

7 
9 22 



6 28 39 



II 9 



10 51 

13 12 

14 28 

925 
10 21 

" 54 3 
12 54 



77 

Meridian 
Passage. 



h. in. 
Moon. 

5491 



6387 



728*7 



8 18*3 

9 70 



9 54*4 



10 405 



II 258 



12 10*8 



Jupiter. 
7 12*8 



7 9*0 

7 5*2 
7 1*4 

6 57*7 



6 53*9 



6 50*2 



78 



Sim. 





Heliographical 


Helio^phical 
latitude 


Angl 


e of position 


Greenwich, 


longitude 


of the sun's axis. 


Noon, 


of the 


centre of the sun's disc. 






1872. 

















Mar. I 


33077 


+6o^l 


• ■ • 


—7-24 


• •• 


338*00 


2 


343*96 




• • ■ 


7*25 


» • 


337*76 


3 


••• 357*15 




• • • 


-7-25 


• tt 


337-52 


4 


io*34 




• •• 


7-25 


• 00 


337*29 


5 


2353 




• •• 


7*25 


• •• 


337*07 


6 


3672 




• •• 


7*24 


• •• 


33685 


7 


49-91 




• • • 


7-24 


• •• 


336-64 


8 


63-10 




• • • 


7*23 


• 00 


336*46 


9 


76-30 




• t • 


7-22 


• 


336-24 


10 


89-49 




• •» 


— 7*21 


• 00 


33604 


II 


.. • 102*69 


+70^5 


• • • 


7-19 


• 0« 


335*85 


12 


11588 




• • • 


7*17 


• •• 


335*68 


13 


129*08 




• ■ • 


7*15 


• • 


335*51 


14 


142*28 




• • • 


7*13 


• • 


335*35 


15 


155*47 




• • • 


7*11 


• • • 


335*19 


16 


168*67 




• • • 


708 


• • 


335*04 


17 


181-87 




• • ■ 


—7-05 


• • 


334-89 


18 


195*07 




• • • 


7*02 


• t 


334*76 


19 


208*27 




• • • 


6*99 


* 


33463 


20 


221-47 




• • • 


6*96 


• 


334*50 


21 


23467 


+80 51 


t • t 


692 


• • I 


334*39 


22 


247*87 


• 


• • • 


6*88 





334*28 


23 


261-08 




• • 


684 


• • • 


334*i8 


24 


274-28 




• •0 


— 6*8o 


• • • 


33+*o8 


25 


287-49 




• ■ • 


6*76 


• • 


333*99 


26 


300-69 




• • • 


6*71 


• • • 


333*91 


27 


313*90 




• ■ • 


6*66 


• «• 


333-84 


28 


327-10 




• • • 


6-61 


* • 


333*77 


29 


340-31 




• • • 


6-56 . 


• 00 


333*71 


30 


353*52 




• ■ • 


6*50 


• • • 


33366 


31 


6*73 


+9on 


• • • 


—6-45 


• 


333-61 






J UPITER. 







G. M. r. 



Zenographical longitude 

of the centre of 2^'s disc. 

6h. 8b. I oh. I2h. 



Angle of pos. of 2('s axis. 
I2h. 



1872. 

















Mar. I 


341 


54 


127 


199 


10*03 


2 


132 


205 


277 


350 


10*02 


3 *• 


283 


355 


68 


140 


lo-oo 


4 ... 


74 


146 


219 


291 


9*98 


5 - 


224 


297 


9 


82 


9*97 


6 ... 


15 


87 


160 


233 


9*96 


I •• 


166 


238 


3" 


23 


995 


8 ... 


316 


29 


lOI 


174 


9-94 


9 ... 


107 


179 


252 


325 


9-93 



Jupiter. 



79 



lO 


■ • • 


^5! 


330 


43 


"§ 


• • • 


9.92 


II 


■ • ■ 


48 


121 


193 


266 


••t 


991 


12 


• •» 


199 


271 


344 


57 


• ■ • 


991 


13 


>•• 


350 


62 


'25 


207 


••» 


991 


H 


> • • 


140 


213 


285 


358 


••• 


990 


15 


!•• 


191 


3 


76 


149 


••• 


990 


16 


■ • • 


82 


154 


227 


299 


••« 


9-90 


17 - 


• • 


232 


305 


168 


90 


••• 


9-91 


18 


• • 


23 


95 


240 


••• 


991 


19 • 


• « 


173 


246 


318 


5' 


••» 


9-92 


20 


• • 


324 


37 


109 


182 


••• 


9.92 


.21 


• • 


115 


187 


200 


332 


••• 


9*93 


22 

• 


• • 


265 


33f 


50 


123 


••• 


994 


23 


• • 


56 


128 


201 


274 


••• 


9*95 


24 


1 • • 


207 


279 


352 


64 


••• 


996 


25 


• • 


357 


70 


142 


215 


••• 


9-98 


26 


• • 


148 


220 


293 


5 


••• 


9*99 


27 


■ • • 


298 


II 


83 


156 


••» 


lO'OI 


28 


• • 


89 


161 


234 


307 


••1 


10*03 


29 • 


« • 


240 


312 


25 


97 


!• • 


10*04 


30 


• • 


30 


103 


175 


247 
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ECLIPSE EXPEDITION. 



We are glad to call attention to a letter from a much valued 

I conespondent, upon the extraordinary and discreditable absence 

I of any information whatever, concerning the results of the Eclipse 

Expedition, from the last meeting of the Boyal Astronomical 

Society. We quite agree with our friend, that whatever was the 

i reason that induced those Fellows of the Society who took a part 

in the expedition to withhold the information from that body to 

which they belong, and which specially devotes all its resources 

to these subjects ; which, moreover, is at its own cost going to 

publish the results of several eclipse expeditions ; such conduct on 

their part is alike a reproach to themselves as it is a slight to 

the Boyal Astronomical Society. 



ROYAL ASTRONOMICAL SOCIETY. 



Session 1871 — 72. 

Fifth Meeting, March 8th, 1872. 

Professor Arthur Oayley, F.E.S., President, in the Chair. 

Secretaries — £. Dunkin, Esq., and B. A. Proctor, Esq. 

The minutes of the last ordinary meeting were read and con- 
, firmed. 

Seventy-three presents were announced and the thanks of the 
Society voted to the respective donors. 

G. W. Boberts, Esq., 
Bev. S. X Johnson, and 
A. Hertage, Esq., 
were balloted for, and duly elected Fellows of the Society, 

VOL. X, 
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The following papers were announced and partly read : — 
Measures of the Binary Star £ Ursce Majoris : by Mr. Knott. 
During the last two months Mr. Knott has obtained three sets 
of measures, with the following results : 

Position. Distance* Epoch. 

31*60 ... 1*092 ... 1872*028 

29*69 ... I'll I ... 1872-088 

28*15 ••• ''052 ... 1872*138 

The measures were made with a wire micrometer, on a refractor 

by Alran Clark, of 7^ inches aperture, with powers of 450 and 

515. 

On the Aurora of February 4, 1872 : by Mr. Finlayson. 

llie author, writing from Dover, suggests that as it is probable 
many other persons saw the phenomenon, comparisons between 
his observations and those made at a distance would give some 
information as to the height of the aurora. In the early part of 
the evening the clouds were low, and reflected a blood red light, 
which seemed to show its origin was at a small elevation, but as 
the aurora was seen simultaneously at Florence, Constantinople, 
&c., it is clear this was not the case. Between ten and eleven 
o'clock the sky became perfectly clear, and the streamers radiated 
from a point in the constellation Gemini, between the principal 
stars aud Jupiter, and if the radiant point differed at other 
stations, the approximate height of the aurora, and whether 
within or external to our atmosphere, might be deduced. 

On the Russian preparations for the Transit of Venus i by M. 
Otto Struve. 

These preparations are progressing satisfactorily and regularly. 
From the inquiries as to the meteorological conditions of the pro- 
posed stations the most favourable results may be anticipated, 
especially as to those on the Pacific coast. Two in or near 
Persia appear rather doubtful. There will be a chain of twenty- 
four stations extending across the Russian empire, from Kamt- 
schatka to Circassia. Each of these will be equipped with one 
instrument only for observing the transit. These include helio- 
meters, photoheliographs, and equatorials of various sizes. The 
observers are pretty well decided on, and they will assemble at 
Pulkowa for training in the present year. The twenty-four 
observers will not be required to determine the geographical 
position of their stations, but this will be done afterwards where 
successful observations have been obtained, by the regular naval 
staff. In Germany the preparations are not so far advanced, but 
the necessary funds will probably be voted this spring. Mean- 
while M. Winnecke is occupjring himself with the photographic 
apparatus, and M. Zollner with preparations for the spectroscopic 
observations. 
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Mr. Dtinkin 8aid this was a very satisfactory account, showing 
there would be twenty-four places in the Bussian empire where 
observations would be made to be used for comparing with the 
stations occupied by England, Germany, and other nations. With 
respect to the five places selected by the Astronomer Boyal for 
our expeditions — vis., Alexandria, Auckland in New Zealand, 
Kerguelen*s Land, Bodriguez,and Woahoo, Mr. Airy had lately had 
reason to change from Auckland to Christ Church, in New Zea- 
land, as he found that there was a much better chance of fine 
weather, and the sun would be higher there. 

Jiote on the Nebula tturrounding ri Argus : by Mr. Bussell. 

The author, who is the Government astronomer at Sydney, re- 
ferring to Mr. Lasseirs paper on the supposed changes in the 
above nebula, quotes Mr. L's. expression of regret that Mr. Bus- 
sell had not sent a drawing with the paper forwarded to Sir J. 
Herschel, and which was handed to Mr. Lassell. Mr. Bussell 
now says that on 24th March, 1 871, he sent to Sir John Herschel 
four copies of a drawing of the nebula, accompanied by measures 
of the stars, and full particulars of the instruments employed, 
and that on the 13th May he sent further papers to Sir John. 
He remarks, it is^ therefore, very unfortunate that through Sir 
John's illness and death the papers got into Mr. Lassell's hands 
without the accompanying drawings. 

On the Total Solar Eclipse of December, 1871 : by Mr. Bussell. 

The Boyal Society of Victoria having arranged to observe the 
eclipse, the Government of New South Wales voted 300/. for the 
same purpose, and the author with five other persons started on the 
expedition in company with the Victoria observers on November 
27. They proceeded to Sidmouth and established their two 
observatories on a sandbank in the harbour. 

Mr. Bussell had a number of telescopes both equatorially 
mounted and otherwise. One was fitted with a camera at the eye 
end to photograph the eclipse, and an ordinary photographic 
icamera was also mounted for the same purpose. The instru- 
ments were all put up and adjusted in good time, and photogra- 
phic practice commenced. They ascertained that it was quite 
possible to take a plate out of the bath, keep it for 10 minutes, 
expose it, keep it for i o minutes more and then develope it, with- 
out injury to the result. A violent storm of lightning and rain 
occurred the night before the eclipse, and the day itself was most 
unfavourable. Just before the totality a thin crescent of light 
was seen, but during the totality nothing could be detected but a 
faint light in the sun*8 direction. Nine plates were prepared and 
two exposed for 40 seconds each ; but no trace of a picture ^as 
obtained. It was by no means so dark as expected, but a peculiar 
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blue tint pervaded the atmosphere. There was little difficulty 
in reading ordinary print. About fifteen miles to the north the 
eclipse was seen by the crew of a small vessel. Mr. Bussell 
was unable to obtain any spectroscopes, but could have had more 
telescopes had spectroscopes been procurable. 

Oapt. Noble and other Fellows expressed their regret that the 
Society had not received any accounts of the Eclipse from the 
numerous successful observers, and it was explained that the ex- 
pedition having been organised by the British Association, who 
obtained the funds from the Government, the reports would pro- 
bably be made to that body in the first instance, but that there 
was little doubt they would be handed to the Astronomical 
Society for publication, and that every Fellow would obtain a 
complete account of all the eclipses from i860 to 1871. 

Observations de la PUmeteii^j (Lomia) : by M. Stephan. 

These were made between September 12 and October i, at 
Marseilles. 

Nebuleuses decouvertes et ohservees a VOhservatoire de Marseille : 
by M. Stephan. 

This was a table of positions with remarks. 

On the longitude of Teheran : by Ool. Walker. 

The experiments to determine this point were made in Septem- 
ber last by means of the Indo-European telegraph. Ool. Walker 
being in London and Major St. John at Teheran. The signals 
were sent to and from Greenwich and Teheran, and although the 
distance was 3,870 miles, and five relays were necessary, the time 
occupied was less than half a second, showing that the line is in 
a high state of efficiency. The result for Teheran was 51^54' 
56" E. of Greenwich, which agrees very closely with the longi- 
tude, as calculated from Madras, the position of which observa- 
tory has been obtained during the Indian Survey, but it is hoped 
that it will soon be possible to connect Greenwich and Madras by 
telegraph, and obtain the longitude in that manner. 

Mr. Dunkin compared the velocity of the current in these ex- 
periments with the American result of /,200 miles in 8-ioth's of 
a second, and showed that the Teheran velocity was slightly 
slower, but two more relays were used, so that the results are 
fairly uniform. 

Summary of Sun Spot Observations at Kew during the year 
1871 : by Messrs. De la Rue, B. Stewart, and Loewy. 

The figures for each month were given, the total being that on 
219 days 271 new groups were registered, and that there were no 
clear days without spots. A comparison of the two years 1871 
and 1870 shows that the latter year included the maximum of 
spots. Not only was the number of new groups less in 1871, 
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but the magnitudes were smaller. This bears out the opinion 
that during the progress of a period to TnaTimum, there is an 
increase of area from day to day and year to year. During last 
year one spot appeared in the unusually high latitude of 43^, and 
several others nearly as high^ but they were small as compared 
with those in the usual zone of spot activity, and appear to be the 
result of violent and sudden eruptions. 

On the Use of the Two Eyes in detecting the Motion of the 
CUmds, ete. : by Mr. Percival. 

On Uniformity in the Measurement of Position^Angles with the 
Telescope : by Captain William Noble. 

This paper was designed to place on record an oral suggestion 
made o^. the night of January 12 last. The suggestion was 
that one uniform system of measuring position-angles in the field 
of a telescope should be adopted. Every double-star observer in 
the world, without exception, measures the angle made with the 
meridian by a line joining the two components of the system, in a 
manner which is weU-known and in which (assuming the ordinary 
Huygheniau or the Bamsden eye-piece to be employed) the 
bottom of the field is, of course, the true north ; acnd the degrees 
are measured from this point to 90^ on the right, and so round 
the circle. When, however, we come to study the predictions 
of occultations of stars by the moon, given in the '* Nautical 
Almanac," we find the angles at which disappearance and re- 
appearance are computed to take place no longer reckoned from 
the north round by west, south, and east; but having their 
initial point at the south, and being measured round by east, 
north, and west. No reason is assigned for this, and it seems to 
introduce a wholly needless complication, and one particularly 
embarrassing to the student and young astronomer ; and it was 
submitted that the mode of reckoning angles in the case of lunar 
occultations should be assimilated to that employed for measuring 
the position-angles of double stars. This need not, of course, 
prevent a supplementary calculation of the angle from the moon's 
vertex^ if thought necessary ; but even this should be measured 
in the same direction. 

. Note on an Unsuspected Cause of Diffraction Phenomena in a 
Telescope : by Captain Noble. 

Some little time ago in observing Jupiter, the author remarked 
certain emanations which appeared to have their origin in dif- 
fraction. He was very much puzzled to imagine in what way 
they arose, as his telescope is excellent and in perfect order ; and 
so far as he could see by looking up the tube at the Moon or 
Jupiter, the tube itself was free from obstruction. However, 
about the middle of last month^ when observing the sun one 
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morning, npon removing the eye-pieee, he happened to glance 
obliquely up the tube, and saw brilliantly illominated by the sun 
a perfect grating of excessively fine spiders' -webs spun vertically 
across the interior of the telescope, somewhat within the focus of 
the object-glass. He speedily removed the offending lines, and 
had the pleasure that same evening of viewing the Jovian system 
shorn of all its optical appendages^ The author could not say 
what species of spider produced a web of such extraordinary 
tenuity, but it certainly must be an extremely minute one, not 
only on account of the excessive fineness of the filaments which 
it spins, but also in order that it could have found its way inside 
of a tube so thoroughly and carefully closed. 

Ool. Strange said that there certainly was s^n inseet which had 
an affection for apinning in telescope tubes, as he had seen 
instances of it. * 

Dr. Huggins remarked^ that the spiders had already found their 
way into his large telescope, where, however, they appeared to do 
no harm ; but in a transit they had made use of the spider lines 
already there, and spun the web upon that foundation. 

The Source of Solar Heat : by Mr. HalL 

The author sujyposes that the sun is slowly and continuously 
contracting, and thereby produces an enormous amount of heat, 
and enters into calculations to show that it would be ages before 
any visible diminution of the sun^s bulk would be perceived by 
us. The contraction, though sa small as not to disturb our usual 
notions about the sun, would yet be a cause adequate to produce 
the resulting effect. Some further observations on the eontraction 
of other bodies are added. 

Note on Coi&ur as affected b^ variation of Optical Fomer : by 
Col. Strange. 

At a recent discussion at one of the Society's Meetings on the 
colours of the planets. Col. Strange expressed an opinion 4hat of 
the three elements— colour, form, and size — ^it was most difficult 
to compare observations of the first by the same observer at 
different times. He has lately had an experimental illustration 
of the difference produced by the use of increased optical power. 
Being at a theatre with two ladies,, one reputed to have an excel- 
lent eye for matching colours, and the other a born artist, their 
attention was attracted by the dress of a lady at a distance, which 
his companions pronounced pink and he thought yellow : upon 
using an opera«gLass hia opinion was confirmed, and the ladies, 
too, when thus optically assisted, admitted the colour was yellow. 
The dress was not all alike in colour, and it was a very pale tint. 
The light was strong, and the distance the diameter of a small 
theatre. This bears on the question of planetary colours as seen 
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under different circumstances^ and Mr. Lassell has recently stated 
that the colours of Jupiter are best seen with high powers. 

Gapt. Noble enquired whether the curtain or act-drop was up 
or down at the time, as the effect of contrast on the retina 
might have produced the confusion ? 

CoL Strange : The effect was noticed at all times of the eve- 
ning. I always saw the dress yellow, the others only when using 
the glass. I made a point of getting near the lady, and finding out 
that it was really yellow, and that it was a fabric raised in parts. 

On a Double Image Micrometer : by Mr. Browning. 

A Fellow of the Society having asked for a double-image 
micrometer, Mr. Browning promised to do his best, but hardly 
knew which form he disliked most. The article is a desideratum, 
as it requires no light to put out the object, and can be used with 
a bad clock or none at all. The plan he hit on was to divide a 
Barlow lens. He did not actually construct a Barlow lens, which 
is a difficult matter, and then cut it, but a third lens of a com- 
pound eye-piece might theoretically be so considered. 'The power 
was altered by using stronger eye-pieces in front. 

On a Tek^peetroacope for Solar Observations : by Mr. Browning. 

The author had lately introduced and recommended a com- 
pound prism, and proposed now to use one in making a simpler 
solar spectroscope. At present the whole battery of prisms is 
very heavy, and, although a special contrivance is described in 
ScheUen, it possesses great leverage, and cannot well be used in 
ordinary telescopes. He had, therefore, constructed the instru- 
ment exhibited, which, though of light weight, by using a com- 
pound prism was equal in effect to twelve ordinary prisms. 

On an Automatic Universal Spectroscope : by Mr. Browning. 

Another instrument which Mr. Browning exhibited and des- 
cribed was a spectroscope that could be used for any purpose, 
either in the laboratory or observatory, and in which the disper- 
sive power could be varied as well as the magnification. It had 
a considerable number of prisms, but by interposing a reflecting 
prism in any part of the train, any number could be cut off as 
required, and the power thus varied from high to low. All the 
prisms are automatically adjusted for the minimum angle of 
deviation, and the source of light and telescope remained fixed 
during the changes of dispersive power. 

Gapt. Noble stated that as to the double-image micrometer, John 
Dollond first cut a lens in half, and thus made a paicrometer, but 
he believed that the matter dropped. Sir D. Brewster described 
a micrometrical telescope made by shifting a lens up and down in 
the tube, and Dr. Pearson suggested dividing this lens, but he 
(Gapt. N.) thought the idea never went beyond being pat on paper. 
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Mr. Buckingham said he possessed the original Dollond micro- 
meter. 

Oapt. Noble said it might be an encouragement to the pos- 
sessors of small aperture telescopes to mention that on last 
Tuesday^ with his 4.2 inch equatorial and a Browning star spec- 
troscope, he had got upon a solar prominence and saw the 
hydrogen and sodium bright lines 0, D, and F, and he believed 
anyone by travelling round the sun would get some of the Fraun- 
hof er lines reversed. On another day he saw them broken, indi- 
cating some singularly formed prominence. 

Dr. De la Bue said he took a good deal of interest in the 
micrometer question, and must call attention to Mr. Airy's double 
image micrometer, which he (the speaker) had possessed many 
years, and he could not but think Mr^ Browning's resembled it 
almost exactly. He felt sure that Mr. Simms would be able to 
corroborate this. He also wished to mention that a M. Gomu, 
now in England, had contrived a prism which, by reflecting the 
rays four times backwards and forwards, gave nearly the same 
power as Mr. Browning's. 

Mr. Huggins would make only one remark. M. Gomu used 
a very large prism, with a large telescope and long collimator. 
He, therefore, might get a great dispersion of the lines, but it 
was not so much due to the prisms as in the spectroscope on the 
table. 

Mr« Browning said he had heard of M. Gomu, but had not 
seen him. He understood that M. G. advocated high magnify- 
ing power which he thought as good as dispersion, but there was 
a great difference in the result. To get a ray reflected back- 
wards and forwards four times in a prism would require a very 
large piece of glass which, he thought, could not be obtained. 

Dr. Huggins said silvered glass was used. 

Mr. Browning : Then we get colfour and lose much of the light. 

A gentleman remarked that at the Boyal Institution, Gork, 
there used to be a 3I inch Dollond telescope, said to be the 
brother of Dr. Batchener's Beaticlerk, which had a double-image 
micrometer, formed by a divided lens fitting over the object-glasiB. 
It was not an achromatic lens, but seemed a very flat concave one. 

Gol. Strange : This would produce the effect, but would require 
much more actual motion of the semi-lenses than if placed near 
the focus of the object-glass. Eamsden's Dynameter or D3ma- 
mometer is another form of double-image micrometer, but this 
is placed exterior to the eye-piece. Mr. Browning's is interme- 
diate, between the Dollond and Eamsden, and has the advantage 
that it avoids distortion of the image. 

Dr. Huggins said he possessed a Dollond micrometer made for 
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Mr. Lawson. It has a divided concaye lens placed within the 
focus of the object-glass, and only differed from a Barlow lens in 
not being achromatic. 

Dr. De la Bue : Airy's micrometer has a concave divided lens, 
and, I think, is furnished with three separate positive eye-pieces 
to vary the power. The semi-lenses are tilted, so as to get the 
images in the same plane. 

Mr. Carpenter said he had often used the Astronomer Boyal's 
micrometer, and taken it to pieces. It was a four-glassed eye- 
piece with the third from the eye concave and divided.* 

On the Variation of the Position of the Orbit in the Planetary 
Theory : by Prof. Oayley. 

On a Pair of Differential Eguatiom in the Jjunar Theory : by 
the same. 

The President, having resigned the chair to Mr. Lassell, gave an 
oral explanation and illustrations ei these papers. 

The meeting then adjourned. 

** It may be useful to mention, as the discussion showed, that the Astro- 
nomer Boyal was not the inventor of a double-image micrometer formed 
by dividing a lens, but he was the first to show how it could be made 
achromatic and free from distortion. In his original form the divided 
lens was convex, but about 1850 he adopted a concave lens, which is a 
great improvement. The power is changed by varying the eye-lens. See 
Monthly Notices^ vols. 6, 10, 26, and 27. — ^REP. 



RUTHERFURiyS PHOTOGRAPHS OF THE MOON. 



We have received a beautiftil specimen of these charming photographs. 
Nothing can surpass the admirable definition. It has been determined 
to issue them as photographs, as it might otherwise be suspected that 
they were not absolutely faithful copies. If kept carefully, there is no 
fear of their permanence. 



LUNAR MAP AND CATALOGUE. 



Mr. Birt has issued his annual report of the progress and financial 
condition of this work. We should have been glad to have learned that 
it had met with greater success, and that the subscriptions of the part 
year would have warranted the issue of the fifth area of the map ; never- 
theless, the report and balance-sheet show that sufficient interest in it 
is manifested to enable Mr. Birt to continue his labours. We gather 
from the report that a considerable portion of time has been consumed in 
the Plato discussion, but not without important results bearing on the 
present condition of a small area of the moon's surface, and showing the 
importance of placing in the hands of selenographers as extended o 
record as possible of the condition of other portions. The subscriptions 
for the first year, which are, as might be expected, the largest in amount, 
have more than defrayed the expenses of producing the fourth area of the 
map, and monogram- of the Mare Serenitatis, which has been spoken very 
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highly of. We find it is the intention of Mr. Birt to issue, as soon as 
possible, to subscribers of three years standing a portion of the catalogue, 
with synonyms and copious references to the works of previous seleno- 
graphers, accompanied by critical, explanatory, and illustrative notes. 
We wish the work success, and hope that the acquisition of new sub- 
scribers will place additional funds at Mr. Birt's disposal 



COHRESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



DESIDERATA. 



I cannot but express my regret that Mr. Cocks' scheme for suppljdng a 
small sidereal clock for 5!. (^Astronomical Register for August, 1871, page 
179) was allowed to fall to the ground, as from the photograph I obtained 
from him it appeared to be the very article required by many possessors 
of small telescopes. After some correspondence, however, I learnt that a 
sufficient number of names had not been received to render the project 
remunerative. This result I cannot but attribute, in, a great measure, to 
the doubtless well-intentioned letters of one of your correspondents, 
pointing out the superiority of a clock with a 4oinch pendulum. Of 
this there can be no doubt; but it should be borne in mind that the pur- 
chasers of small telescopes, for whom the clock at five pounds was in- 
tended, are those who are ui^able or unwilling to spend large sums on 
astronomy; and, therefore, if they erect any shelter for their telescope it 
is not likely to be much larger than the instrument requires. For persons 
so circumstanced a large 6-foot clock would be utterly useless, as it could 
not stand in the miniature observatory, where a timekeeper like that 
which Mr. Cocks proposed to supply, though of course not of first-rate 
accuracy, would enable its possessor to use the circles of his small equato- 
rial in picking up stars by day, nebulae, etc. As I am placed, with only 
just snmcient room to work the equatorial, such a clock would be more 
useful to me than a tall ninety-gumea instrument with its compensated 
pendulum. VBCTENSIS. 

AURORA BOREALIS. 



On Feb. 4, soon after sunset, in bright twilight, two or three auroral, 
clouds of glowing crimson were observed in the South. As night came 
on, the sky in that direction became fitted with similar appearances ; and 
only for the formation of a corona in the usual position, south and east of 
the zenith, the display might have been referred to an extraordinary 
extension of an Aurora Australis. For a considerable time, while the 
south was brilliantly illuminated ; the north, though unclouded, looked 
particularly dark and cheerless ; and, though it subsequently contributed 
to the corona, still it played only a very 8in)ordinate part on the present 
occasion, when the aurora drew its chief supplies from the opposite 
quarter of the heavens. 

The corona was of striking splendour, its many-coloured beams coming 
up from all sides like a ga'khering of rainbows. It was formed at 7h. 30m,, 
Dublin mean time, about 18 degrees south, and four or five degrees 
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«88t of the senith, changing its position among the stars, while accom- 
panying the earth in her rotation. At one time there appeared about a 
third of a perfect corona with a white beam laid across the apex, 
reminding me of Mr. Carpenter's beautiful view of the comet in the cur- 
rent number of the Hegister, 

The spaces between the brightest beams looked exceedingly dark by 
contrast, and conveyed the impression of black rays so well that, doubt- 
less, in the ease of any one who had a theory to be supported by it, the 
illusion that they were objective phenomena would be very complete. 

Green and crimson, especially the latter, were the predominant colours of 
this aurora, and both gave a green line in the spectroscope. This I could 
distinctly see by comparison with the spectrum of a lamp. A faint red 
light mi^ht sometimes, with difficulty, be discerned, and there was a trace 
of a continuous spectrum from the green line toward the violet end. 

At 9 o'clock Sirius was sparkling with unusual fitfulness in a flood of 
red. Shortly afterwards a fan of white light spread up from the south- 
east; and so perfect was the mimic dawn, uiat one might almost imagine 
that a strange sunrise was about to follow. 

At about 10 o'clock the colours grew fainter everywhere, but brightened 
at intervals until midnight, when clouds came on and prevented any 
further observation. 

MiUbrook, Tuam : J. BIRMINGHAM. 

February 8, 1872. 

ANOTHER FINE AURORA, 



Sir, — ^The auroral display of February 4, which seems to have extended 
all over Europe, was not seen so well here as in most parts, owing to the 
prevalence of cloud. Still we caught sight of it sufficiently to show what 
its grandeur must have been. At 6h. 7m. a rosy light was visible in an 
opening of the clouds in the S. S. W. At 6.35 the clouds began to break. 
Orion, Taurus, the Pleiades, came into view, and they were seen suffused 
with bright red vapour. At 6.45 Jupiter came out, and a and j3 Gemi- 
norum above him with a light-coloured ffickering streamer shooting across 
the planet over the rosy brightness. At 6.50 the sky suddenly broke in 
all (urections, and for ten or twelve minutes it was in a great measure 
clear. Streamers of a greenish colour, side by side, with brilliant red 
columns, converged to a point overhead. For two or three minutes they 
gave the zenith the appearance of an immense umbrella, a peculiar sight 
which I saw fully developed in the aurora of May 13, 1869. The corus- 
cations of the late aurora, during the brief interval of clear sky, were 
intensely vivid ; more so, I consider, than in any aurora I have seen, and 
that is why I am induced to forward a notice of it. The beautiful hues 
of the phenomenon, with the brighter stars shining through it, contrasted 
remarkably with the dark clouds. After 7 p.m. the aurora was only 
visible through the breaks in the clouds, and after 8 p.m. the sky was 
perfectly dense, and rain commenced to falL 

Upton Helion's Rectory, Crediton, Yours very faithfully, 

Devon : Feb. 8, 1872. S. J. JOHNSON. 

THE NOMENCLATURE OF COMETS. 



A correspondence has been going on for some weeks past in the 
Astronomische Nctchrichten on this subject, originated by the editor in 
consequence of the confusion which has crept in with respect to the 
Comets of 1871, owing to their following rather closely upon one another, 
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whilst the dates of their perihelion passage could not in some instances 
be certainly determined with promptitude. 

In the general indexes to the first twenty volumes of the Astronomische 
Nachrichten. The designations of the Comets were first introduced by 
means of Roman numerals, and they were arranged in the order of dis- 
covery. The compiler of the index of Vol. XXVI. made the order 
dependent on the epoch of perihelion passage, and this system has been 
uniformly adopted since then in the pages of this publication. In 1863 
the numbers of the Comet had contmually to be altered, and alterations 
had also to be made in the accounts sent in by the observers. These 
various inconveniences are very generally admitted, and M. Oppolzen 
suggests a system based entirely upon dates of discovery, arranged in 
the following fashion : — 

The first Comet of 1871 having been discovered on April 7, 187 1» he 
would symbolise the Comet as : — 

IV. ' 

The second Comet of the same year having been discovered on June 
14, he would thus indicate it : — 

Comet 18 71. 

VI. ' 

and so on. A Comet known by a specific title he would allude to as : — 

Comet of Encke^ 187 1. How far this system would work is, I think, 

open to serious question. G. F. CHAMBERS. 



JUPITER AND SATELLITES. 



Sir, — ^The transits of Jupiter's satellites are now taking place at lower 
Jovian latitudes, and will for some time continue to approach his equator, 
so that we may be able to collect observations sufficient to clear up some 
of the unsettled points in this system. It is at least doubtful whether 
succeeding transits really present 3 and 4 under a markedly different 
aspect. Permit me to invite the assistance of every observer, having 
sufficient interest and leisure, and to suggest two or three essential points 
in the inquiry — 

1. The path of the satellite referred to zones or belts. (Mr. Gled- 
hill's Nos. will be useful.) 

2. Particulars of distance from limb (which may be estimated by 
the diameters of planet or satellite), or time from ingress to 
egress, when any change in tint or visibility occurs; or, 

3. Peculiarities in shape or markings. 

All sizes of telescopes will be useful, and if a good number of amateurs 
will help during the next three years, I hope we shall be furnished with 
sufficient evidence to determine whether the light and markings are per- 
manent, and the rotation analogous to that of our moon. 

As a small contribution, allow me to add what my 9-in. ** With-Brown- 
ing" showed of the Tr. of 3, December 29, with power 212. 

The satellite traversed Gledhill's No. 5 a little below the centre of the 
belt. When about 3" clear from the limb I completely lost it, and at 6' 
it was distinctly coming out as a dark spot, very much smaller than its 
shadow (then on the disc). It became plainer and larger up to mid-tr., 
when the dark spot was elongated N.E., S.W. I thought in steadier mo- 
ments I could see a brighter segment S.E. Its tint was dark grey, very 
different from the black umbra. 
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The latter was on the same belt, slightly S. of the path of 3. The air 
was not sufEcientljr eood to allow the penumbra to be certainly seen until 
approaching the midole, and then it was not quite so easy as in Not., 
1869, when near the pole, but its breadth seemed about the same. At 
this time a bright speck just / it at least kept pace with the shadow for 
some time. Had this shadow been that of tne 4th, the spot would have 
passed underneath and left it behind, causing, to an observer on Jumter, 
the remarkable phenomenon of a solar eclipse, conmiencing on the £. of 
the sun. Under certain circumstances this might be nearly intermediate 
between two normal eclipses occurring near sunrise and sunset. The 
observation of this local retrogression will be interesting to those whose 
optical means are adequate. (Fuller details may be found in Eng. Mech. 
xiv., p. 387.) 

Some changes on Jupiter would seem to have taken place since Mr. 
Qledhiil's observations earlier in December. On the 29th, about iih., 
there were two large (E. and W.) brieht masses on the same meridian of 
belts 3 and 4, having dark borders and darker ends, about 15'' from the 
W. limb, with others in a similar position towards the E. A few quieter 
minutes, about I3h., the whole disc was covered with markings. The 
boundaries of the equatorial zone contained large white masses. White 
sone a had a large round brighter mass, with several/ it. Zone/3 was 
of a similar character. Belt 2, ruddy chocolate, was irregular and knotty. 
No. 6 wes broken about, with a curved dark line enclosing a large bright 
mass on j3. The colour of the ground of the equatorial zone seemed to 
me a pure deep yellow, not ochre as in 1870, but having the darker por- 
tions usually seen hanging down from No. 4, between the bright ovals. 

I am. Sir, yours very truly, 

Bonner's Road, Victoria Park : T. H. BUFFHAM. 

Jan. 12, 1872. 

P.S. — Allow me to add, under the third point, that the position of 
markings, detected on ar satellite, should be referred to the equator of 
Jupiter, and not to the^ and/ motion through the field. 

I have obtained no observation worth mentioning since Dec. 

Feb. 14, 1872. Yours truly, T. H. B. 

JUPITER. 



Sot, — On the night of Feb. 20, at 1 1 ih., the face of the planet was a mag- 
nificent picture. Something, doubtless, was due to favourable circumstances, 
but more to on unusual display of the features, which lately have increased 
our interest, and attracted our attention. At this time, the whole of the 
disc was covered with spots, or other markings. The streak between No. 
2 and No. 3 was narrow, and the space between it and No. 3 was filled 
with bright masses, interspersed with marbled marking. The whitest 
part of the disc was below No. 2, and even this was divided by an exceed- 
ingly fine line, — really another belt between No. i and No. 2. No. 2 was 
knotted, and also haa on it one or two bright beads. The upper half of 
Jupiter was also full of detail. The three principal belts were very 
irregular, the general character being a dark stratum, on which were 
superposed lighter small elongated masses. One of these, in the latitude 
of No. 5, assumed large proportions — ^perhaps 6" in lencpth — its upper very 
dark boundary bulgine out of the S. of the belt, whue its fainter lower 
border dipped into the oright zone between No. 4 and No. 5. 

The colour of the central part of the equatorial zone is stilly to my 
eye, of a deep yellow, without any warmth of tint. Casual notice shows 
it extending across Mly three-fourths of the planet Careful watching. 
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however, reve&ls it almost to the limb on the western extremity ; on the 
other end, where the terminator is, it cannot be traced quite so far, (with 
power 212.) 

The bright masses on the upper side of the zone I usually see of 1<»S8 
regular sizes than they are generally drawn by your correspondents. At 
loh. on the 2i8t Feb. one was observed having three or four times the 
area of its companions. 

I am, Sir, yours truly 

T. H. BUFFHAM. 
Bonner's Road, Victoria Park : 
March 15, 1872. 

THE SHADOW OF JUPITER'S FOURTH SATELLITE. 



f^XB, — I have been enabled to scrutinise this shadow until the transit of 
M9rch6. When well on the planet, the umbra and penumbra were 
certainly distinguished with 212 and 320 on my nine inch ** With Brown- 
ing." The umbra was about equal to half the diameter of IV. outside ; 
and the breadth of annulus of penumbra about half the diameter of the 
umbra. Still both parts of the shadow— which traversed the disc of 
Jupiter halfway from the equator to the S. pole — were less clearly defined 
than in the shadow of III. The size of the umbra would appear to indi- 
cate that its exterior was merged with the denser part of the penumbra. 
Near mid-transit the shadows seem smaller and darker ; near egress its 
compound character was again visible. 

Soon after ingress, two small light spots were noticed, just preceding, 
and a little below the shadow. When the latter had reached the middle 
of its course, the two spots had gained some i^" on it. Nearer the equator, 
the local retrogression would have been more marked. 

I am, Sir, yours very truly, 

T. H. BUFFHAM. 

Bonner's Road, Victoria Park : 
March 15, 1872. 

JUPITER. 



As well as I could see in weather that gives the worst telescopic defi- 
nition, the slant streak that I noticed in Jupiter, on Jan. 11, has now 
become faint, but it has got additional features, which were first noticed 
on March 17. Referring to my sketch in the February nnmber of the 
Register^ an imperfect belt wiU be seen ending about half-way across the 
disc. This is Mr. GledhilFs No. 6, and above it is a belt which I will call 
No. 7, while still further I can sometimes distinguish another, which may 
be marked as No. 8. The slant streak, when first observed,* reached no 
higher than 7, but now it appears to extend to 8, or the dark region 
about the pole. In the angular space between it and 5, and reaching 
quite across, is a large dark spot, and under the spot a bright gap seems 
cut out of 5. No trace of these was noticed before March 17. 

On Feb. 16, 1 remarked another slant streak rising in a similar direction 
from 5, in a place about two hours east of the first one, and, at the same 
time, a great thickening appeared above it in 7. From this thickening I 
perceived, on Feb. 24, a slant streak descending, and both streaks met at 
an angle at No. 6. On the same occasion I saw, for the first time, two 
slight^ inclined, and very faint, dark, conical forms, with their bases on 

* In the sketch the streak rises at too great an angle, and the space between 4 and 
5 is too wide. 
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belt 3, and crossing the equatorial Eone to 4, where they seemed to touch 
with their apexes two of the spots on the latter. 

Dnrine February, No. 3 appeared to me not straight, but with three or 
four sli&nt cnrres, and interrupted by bright spots in two places. This 
I have latterly not been able to obsenre. 

Mr. Gledhill's new belt, which may be called 2by never seemed com- 
plete. It distinctly terminated at two bright spots separated from each 
other about a tenth of the circumference. My failure to detect this belt 
during the present month, as well as the curres of No. 3, must be, most 
probably, attributed to the badness of the definition on the few occasions 
that the heavens were at all visible. 

March 19, 1872. J. BIRMINaHAM. 

LUNAR TINTS. 



Sir, — ^May I ask for a small space wherein to say a few words on the 
conversation at the meeting of the Royal Astronomical Society, which 
ensued on the reading of my paper relative to the floor of Plato. Although 
your report of that conversation is perfectly accurate, it is, I think, cal- 
culated to lead the general reader to conclude that the appliances of 
modern science were not employed in obtaining the results which formed 
the subject of my communication, and, consequently, a doubt may rest on 
their accuracy. It is quite true that instrumental determinations carry a 
much greater weight with them than estimations, but no one; except a 
selenogprapher who has had considerable practice, can form the least idea 
of the difficulty of determining instrumentally numerical values of lunar 
tints. A telescope is required which is furnished not only with a perfect 
clock motion, adjusted to the moon's diurnal motion, but a diaphragm of 
the nature of Dawe's eye-piece, with exceedingly small perforations to 
shut off every portion of the moon*s surface, except that under examina- 
tion, which must be kept steadily in the field while a number of graduated 
tints are compared, in order to select the one which agrees best with it. 
The wedge 01 coloured glass, of which I said " nothing could be better," 
would determine rather the intensity of the light reflected from the object 
than the colour presented by it. Up to this time ** estimation " has been 
used in determining brightness^ and in the lower part of the scale colour, 
Schroter, Lohrmann, and Madler, adopted this plan, and although the 
scales of these selenographers are not iaehtical, we do not question their 
determinations. I may remark in passing, that, however numerous the 
collected instances of brightness as determined by them may be, the 
observations of any particular object are but few ; and as regards 
liohrmann's and Madler s, the dates are not eiven. In the case of Schroter, 
the date of each observation is recorded. The paucity of observations in 
a given instance is a strong inducement for re-determining brightness on 
every available opportunity. A well-trained eye can readily estimate 
minute shades of difference between the colours and brightnesses of neigh- 
bouring objects, and constant practice will enable two or more observers 
to come very close indeed in their estimation of colour and brightness. 
In the case of Plato, the differience between the lightest and the darkest 
floor is sufficiently great to preclude the possibility of the sajnie observer 
mistaking dark for light, and the contrary, and when three observers, 
during a period of two years not in communication with each other, and 
nsing telescopes of different apertures, so closely agree as to furnish the 
materials of a curve which rises and fi^ with that of solar altitudes, there 
can be little room to doubt of the accuracy of a result which incontestably 
proves that the position of the sun in the lunar heavens affects the 
appearance of objects on the moon's surface, a principle long held by 
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telenogniphere, but, «o far as I am aware, nerer proved nunterrcaUy 
before. Regarding a very light floor as oid, and a verj dark floor as 
0*90 ; a curve deduced from the observations gives for each interval of 
12 honrs from sun-riae to sun-set on Plato, the following values : — Interval 
o to II boars snn's altitude o'rf-o to 3°54''8. Tint of floor cso too-33. 
Interval 12 to 24 hours, alt. 3° 54''9 to 7° 48'!. Tint 033 to 0-36. 
Interval 24 to 36 hours, alt 7° 48''! to II^JS'-Z. Tint 036 to 0.39. 
Interval 36 to 43 honrs. alt. 11° 3S''2 to 15° 23'-3. Tint 0-39 to 0-42. 
Interval 48 to 60 hours, alt. 15° 23'-3 to 19° z'-o. Tint o'42 to 0-45. 
Interval 60 to 72 hours, alt, ig" z'.o to 22° 3r'3. Tint 045 to 0-49. 
Interval 72 to 84 hours, alt. 22° 3I''3 to 25° 49'-5. Tint 0^49 to 0'S2. 
Interval 84 to 96 hours, alt. 25° 49''5 to 28° 54'-3, Tint 0-52 to 0*54. 
Interval 96 to 108 hours, alt. 23° 54'-3 to 31° 4z'7. Tint 054 to 0-57. 
Interval loiS to 120 hours, alt. 31° 42'7 to 34° ii''5. Tint cs? to 060. 
Interval 120 to 132 hours, alt. 34° ii''S to 36° I7''5. Tint 0-60 to o'62. 
Interval 132 to 144 houra. alt 36° I7''S to 37° s/'S. Tint 062 to 0'64, 
Interval 144 to 156 houra. alt 37° s/'S to 39° 9''2. Tint o'64 to 0-65. 
Interval 156 to 168 hours, ail. 39° 9'-2 to 39° ^0'$. Tint 065 to 0'66. 
Interval 168 to 177, or meridian passage alt. 39° 5o''5 to 40° □''o^ Tint 
0'66 to 0'67. The declining ann givea the same altitudes and tints from 
meridiui passage, reckoning in the reverse order. 
Observatory. I am. Sir, 

Cjntliia Villa, Walthamatour: Your (^»edient servant, 

Jtnnar; 9, 1872. W. R. BIRT. 

NEW OBSERVING SEAT. 



Sir, — The want of a comfortable seat suitable for observing with 
reflecting telescopes has been long felt I beg to send yon a photograph 
of an Observing Seat I have just constructed for my Scinch " Bnvmimi- 
With " Reflector, which I find to answer its purpose very eatis&ctorily, 
and which may, therefore, be interesting to jour readers. 
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Thei'e ate many difficulties to be overcome in contriving a seat foe 
reflectors on Alt-Aaimuth stands » — 

First, it is essential tJiat in using it, the observer's legs should not be 
in front as on an ordinary chair, for it would then be impossible for him 
to approach his eye to the eyepiece in every position of the telescopes. 

Secondly, it is necessary that the seat should be moveable vertically 
to at least double the height of its lowest position ; and. Thirdly, the 
height of the seat should be readily adjustable without the observer 
moving from it ; and at the same time the whole thing should be quite 
simple and portable. 

The seat I have made attempts to comply with all these conditions. It 
consists simply of a saddle-shaped seat, attached to a frame sliding in a 
groove in two uprights, the height regulated by cogwheels and rackwork. 

The whole is constructed of well-seasoned oak, with the exception of 
the " saddle " which is of lime. 

The two uprights are firmly morticed into two horizontal bearers, 
braced together and strengthened by iron stanchions. The seat is of 
Lime wood, shaped and hollowed like a saddle, and the observer sits 
astride on it as on horseback. This '* saddle '* is fixed to what joiners 
call a " gallows-shaped bracket,*' firmly screwed to a frame sliding easily 
in a vertical groove in the uprights. Attached to this frame in front are 
two gunmetal racks, and at the top is fixed by iron supports, a curved 
oak bar like the back of a chair, which enables the observer to lean 
forward without fear of falling, and serves as a support for his arms in 
focussing, measuring, and observing with greater steadiness. The cog- 
wheels are of eunmetal, and are fitted and keyed on an iron shaft work- 
ing in front of the uprights. At one end of this shaft is an iron catch- 
wheel which regulates the height of the seat. 

The bearers are braced together behind the uprights, and are left open 
in front, so that when the telescope ia at its greatest elevation, and its 
most distant position in Aaimuth, one angle of the tripodic siand of the 
telescope can be admitted between the uprights, and thus allow the 
observer to get up to the eyepiece-^this being the position of the 
telescope most difficult for any seat to be used. 

The footrests are of iron and fixed to the uprights — they are moveable, 
and made on the principle of * the rack-bracket on which a roasting jack 
hangs, having a round socket above and a square one below, so that when 
the seat is low down and they would be in the way, they can be easily 
turned inwards. (I should say that my reflector being of short focus, I 
find one pair of foot rests sufficient ; but with a longer telescope, a second 
pair would of course be necessary.) 

To raise the seat when observing, it is only necessary to stand up on the 
foot rests and pull it up by the top bar.; to lower the seat, it is easy to 
stand on the foot-rests and with the right hand release the catchwheel, the 
seat will then fall of its own weight ; the height of the seat is thus 
most easily and readily adapted to the object under examination. The 
bearers rest upon small wheels in front, so that the observing seat can 
be run easUy to and from the telescope. 

The whole seat is very steady and firm, the arrangement of the 
bearers forming two sides of a triangle, make it difficult to upset 
sideways, and they are sufficiently long to prevent any unsteadiness 
backwards or forwards. It is yevy comfortable and sufficiently portable. 
I find no difficulty in carrying it into the garden each night I observe. 

I am indebted to Mr. Browning for most kindly suggesting to me 
that it would be an advantage to have a small shelf fixed at the top 
of the frame under the curved bar, with holes pierced in it to contain 
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the eyepieces mostly in use. Mr. Browning thinks also that if an 
upright iron bat were attached to one end of the curved bar, a light 
semi-circular frame of galvanized iron work might be made to swing 
on this, and after the observer had taken his place, he could turn it 
round and secure himself against the effects of wind — both Very valu* 
able suggestions which I shall endeavour to have carried out. 
I append a few dimensions : — 

Uprights 3ft. 7jin. 

Horizontal bearers «. .>. 2ft. 5in. 

^Height of seat at lowest position ... ..'. ift. loin. 

Height of seat at highest position ... ... 3ft. yiA. 

Greatest 'elevation of eyepiece of telescope beiii^ 5ft. i lin. 
Burton-on-Trent : I am, Sir, yottrs faithfully, 

March 9, 1872. E. B. KNOBEL. 

P.S. — ^With regard to the cost of the above Observing Seat, 1 should 
perhaps mention that one of that size would be about £5, exclusive of 
making the patterns for the eastings, the metal-work costing at least half 
the money.- I did not aim at cheapness so much as simplicity and porta- 
bility, but the e::tpense might be much reduced by using other wood 
instead of oak, and also by havioig the cog-wheels and racks of iron 
instead of gun-metal, but they would not work so smoothly, and the seat 

would not be so durable. ^ E. B. K. 

''- - 

*A very trivial alteration in the position of one of the braces connecting the 
uprights would allow the seat to go It inches lower. 

We have also received an observing chair suited for a refractor, the 
particulars of which will be seen among our advertisements. It is remark- 
able as to lowness of price* 

THE ECLIPSE EXPEDITION OF THE ROYAL ASTRO- 
NOMICAL SOCIETY, 



Sir, — In common, I believe, with a very large number of those who 
crowded the meeting- room of the Royal Astronomical Society on the 
night of Friday last, I went down for the express purpose of hearing the 
details of the results of the late Indian Eclipse Expedition. 

To my exceeding surprise and chagrin, not one syllable was said about 
it, save by a member of the council, who very pointedly referred to the 
conspicuous absence of those fellows who might reasonably have been 
expected to have been present, to have given us some information 

Why then, I would ask, have the society not been favoured with any 
account of the observations made by their own fellows ? I see it stated 
in the public prints, that the expedition was sent out by the Government 
in the representation of the British Association. It therefore might pos- 
sibly be conceived and urged that the observations made were the pro* 
perty either of the Government or of the Association. In the first, case, 
of course, no one could deal with them, and they would probably be 
printed by the Admiralty ; in the next, those who made them would have 
equally little control over their publication ; and would have to keep them 
warm until the meeting next August, at Brighton. 

But. if I am rightly informed, there is a serial called Nature which has 
already contained reports of the Indian observations, and, unless I have 
curiously misread tne newspaper, Mr. J. Norman Lockyer has been 
lecturing on this vei;y subject at the Crystal Palace ; so that, at all events, 
he treats his observations as private property. 

During the desultory conversation which ensued after the meeting 
broke up, it was hinted that the results of the late expedition are being 
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sared up for the Royal Society. If this be so, I would simply express my 
opinion that any one who (being a fellow of the Royal Astronomical 
Society) would deliberately withhold information of a purely astronomical 
character from the Society solely devoted to the advancement of 
astronomy, merely that it might first be communicated to the " superior 
classes '* at Burlington House, ipsofacto^ would enrol himself in a category 
to the exposition of whose manners and customs^ the late Mr. Thackeray 
devoted a never-to-be-forgotten " book." 

I am, Sir, your most obedient servant, 
March 9, 1872; DESTITUTUS. 

THE NATIONAL THANKSGIVING. 



Sir, — It was stated in the newspapers that seats were to be reserved in 
St. Paul's Cathedral for the representatives of Science, on the occasion of 
the National Thanksgiving on the 27th of last month. I ask, in some 
wonder, is, or ia not, Astronomy at the head of all the Sciences ? And, 
if so, how is it that the Royal Astronomical Society was absolutely unre- 
presented amid the vast and heterogeneous assemblage which met in our 
great Metropolitan Church to offer up praise to Him whose glory the 
heavens so emphatically declare 2 

It is infinitely discreaitable to the authorities that no invitations what- 
ever were issued either to our President, Officers, or Council ; in point 
of fact, that the very existence of the second of all the Learned Societies 
was absolutely and utterly i^^ored. 

Possibly Cole, C.B., aikd his pushing impudent South Kensington clique, 
occupied the space supposed to be devoted to the elite of English intellect ; 
but who — save the members of the Mutual Admiration Society at Bromp- 
ton — ^would dare ta assert that any of these people have the smallest 
claim to be regarded as men of science^ or to sit in the place of our repre- 
sentative philosophers ? 

Whether other scientific bodies have received such treatment, and if so, 
whether they will resent it, I know not ^ but, as far as we are concerned, 
I regard the indefensible slight which has been put upon us as an insult 
to every 

FELLOW OF THE ROYAL ASTRONOMICAL SOCIETY. 

March 12, 1S72. 

21 COHONjE BOREALIS, 



Sir, — ^Itwill be remembered that, in May, 1866, this star suddenly 
burst forth, and rapidly decreased again ^ and that, after a smaller 
increase, it began in the autumn gradually to diminish, and continued 
doing so till the middle of 1867. Since that time, up to the beginning of 
this year, its brightness has not changed materially, though there have 
been slight and irregular variations. The last observation I recorded 
last year was on October 16, when it was just of Its usual brightness. On 
January 14 it appeared to be slightly fainter, but the difference could be 
fully accounted for by error of estimation. I did not again look at it till 
March 5, at li, when I was at once struck by the change, and found it 
perhaps half a magnitude fainter than usual, and decidedly fainter than I 
ever before saw it. I have looked at it several times since then, up to 
the 1 2th, but have not detected any further change, so that I cannot say 
whether its diminution continues or not. 

I do not know what T. Coronse was like before 1866, so that I cannot 
say whether it is now brighter or fainter than then. 

Yours truly, 

Sunderland : March 15, 1872. T. W. BACKHOUSE. 
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ASTEONOttlCAL OGCUfiKENCES FOR APRIL, 1872. 



PATE. 


F|4ncipal Oocnrrences. 


Jupiter'* SftteUitCB. 


Meridian 
Passage. 


Mon 


1 


h, m, 
450 


Sidereal Time at Meai 
Noon, oh, 40m. 36*2481 

Conjunction of Moon and 
Satum 3** igf N, 


I Ist Tr. L 
1st Sh. L 

I IstTr. E. 
1st Sh. E. 


h. m 8, 
740 

S57 

10 

11 17 


t h. m. 
Jupiter 

6465 


Tues 


2 
3 

4 
5 






Ist Ec. R. 


824 6 


6 428 


Wed 










639-1 


Thur 


723 




3rd Ec. R, 
and Oc, D. 


8 354 
1342 


635-5 


Fri 


Conjunction of Moon and 
Venus 3'» 59' N, 


• 




631-8 


Sat 


6 
7 




Saturn's Ring : 
Major Axis =37-31'' 
Minor Axis =? 1 4 '59" 


and Tr. I. 
and Sh. I. 
and Tr. E. 
and Sh. E. 


7 59 
10 32 

10 54 

1328 


628-2 


Sun 


12 31 


• New Moon 


1st Oc. D. 
Srd Tr. I. 


12 16 

13 21 


624-5 


Mon 


8 

~9 
10 

11 

12 

13 


4 21 
20 I 


Conjunction of Moon and 

Mlars 3*^ 42' N. 
Conj unction of Moon and 

Mleroury 6^ 32' N, 


*th Tr. I. 
and Ec. R. 
1st Sh. I. 
1st Sh, I. 
1st Tr. E. 
*th Tr. E. 
1st Sh. E. 


Z43 
82549 

9 35 

10 52 

11 S4 
II 50 
13 12 


6 20*9 


Tues 






1st Ec. R. 


ID 1934 


6 17-3 


Wed 






1st Sh. E. 


741 


6 13-7 


Thur 






Srd Oc. R. 
3rdEc.D. 
Srd Ec. R. 


6 52 

838 19 
^2 4 S3 


6 10*1 


Fri 


21 5 


Conjunction of Neptune 
and Sun 






6 6-5 


Sat 


655 

8 6 
23 24 

II 48 

10 II 

11 


Occultation of 5 Gremi, 

norum (6) 
Reappearance of ditto 


and Tr. I. 
and Sh. I, 
and Tr. E. 


1037 
13 10 
13 32 


Moon. 
4 30-2 


Sun 


14 

15 
16 


Conjunction of Moon 
and Jupiter, 2** 38' S. 

Near approach of 48 
G^minorum (6) 






520-5 


Mon 


3) Moon's First Quarter 
Conjunction of Moon and 
Uranus, 3^ 0' S. 


and Ec. R. 
1st Tr. I. 
Ist Sh. I. 
1st Tr. E. 

1st Oc. D. 
IstEcR. ! 


11 15 

11 30 

12 47 

13 49 
8 40 

[2 15 4 


6 10-4 


Tues 




659*3 






Astronomical Occurrences for April, 
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DATE. 


Principal Occurrences. 

« 


Jupiter's Satellites. 


Meridian 
Passage. 


Wed 


17 

18 

19 

20 

21 
22 
23 

24 

25 

26 
27 


h. m. 

759 

9 i6 

10 14 

11 10 


Sidereal time at Mean 
Noon, ih. 43m. 41'ios. 


l&t Sh. L 
1st Tr. E. 
Ist Sh. E. 
«th Ec. R. 


h. m. 8. 

7 16 

8 18 

9 35 

10 22 32 


h. m. 
746-8 


Thur 


Occultation of B.A.C. 

^ 3579 (6) 

Reappearance of ditto 
Occultation of t Leonis 

(6) 
Reappearance of ditto 


3rd Oc. D. 
3rd Oc. R. 
3rd Ec. D. 


725 

105s 
12 38 II 


8330 


» 

Fri 


13 20 


Conjunction of Mars and 
Mercury, 2' 32" N. 




• 


9 18 -2 


Sat 




1 


Z&d Tr. I. 


13 16 


10 30 


Sun 




, 






|io 48-3 


Mon 






2nd Oc. D. 
1st Tr. I. 
2nd Ec. R. 


1325 
13 36 15 

1037 


• 

II 351 


Tues 


I 37 


Full Moon 


1st Oc. B. 


12 24-5 


Wed 


854 


Inferior Conjunction of 
Mercury 


Ist Tr. I. 
and Sh. K 
1st Sh. I. 
Ist Tr. E. 
1st Sh. E. 


Z55 

8 2 

9 10 

10 14 

11 30 


Jupiter. 
524-5 


Thiir 




■ 


Ist Ec. R. 
3rd Oc. D. 


83930 
11 30 


5 210 


Fri 




Saturn's Ring : 
Major Axis =38-58 
Mmor Axi8=3 15*02 






5 17-6 


Sat 


II 18 


a 






5 M'l 


Sun 


28 

• 

29 
30 

Y. 
1 


Conjunction of Moon and 
Saturn, 3'' 32' N. 






5 107 
1 


Mon 


20 20 


([ Moon's last quarter 






5 7-3 


Tues 




• 






5 3-9 


MA 

Wed 






Ist Tr. I. 
2nd Sh. I. 


9 52 
11 5 


5 0*6 



f02 



THE PLANETS FOR APRIL. 



At Transit over the Meridian of Greenwich^ 



Planets. 


Date. 


Bt. Ascension. 


DecUnation. 


Diameter* 


Meridian. 


Mercury... 


l%t 


h. m. s. 
I 50 51 


/ 

+13 4ii 


6''8 


h. m. 

I lO'I 




iSth 


2 23 32 


+17 20 


I0'''0 


47'6 


Venus ... 


1st 


23 8 54 


-6 54i 


ii"-4 


22 24*6 




15th 


12 20 


—0 21J 


ii"o 


22 32*8 


Jupiter •.. 


1st 


7 28 15 


+22 23J 


36"-9 


6 465 




15th 


7 32 38 


+22 16^ 


a5"-2 


5 55*9 


Saturn ... 


1st 


19 29 4 


—21 32 J 


iV'-8 


18 45*4 


J 


15th 


19 31 5 


— 21 29 


I5"'2 


if 52*4 


Uranus ... 


2nd 


7 57 19 


+21 18 


4-0 


7 11*6 




i8t,h 


7 57 43 


+21 17 


4"-a 


6 9-1 



Mercury. A good opportunity is oflfered for observing this planet 
at the beginning of the month, as it passes the meridian about one hour 
and ten minutes after noon, for the first week, the Interval decreasing 
until the 23rd, on which the planet transits twice,, at four minutes past 
noon and at one minute before noon on the 24th. 

Venus throughout the month rises about half an hour before the sun. 

Jupiter will be well visible throughout the month till half-past two 
at the Deginning of the month, the interval decreasing to a quarter-past one^ 

Saturn may be seen in the morning, but is too low to be worth 
observing. 

Uranus is still well situated for observation. 







Heliogr 


8i;y. 


Angl. 






aphical 


Heliogpraphical 


e of position 


Greenwich, 




longitude 


latitude 


of the^un's axis. 


Noon, 




of the 


centre of , the sun's disc. 






1872. 







^0 







April I 


• • • 


19-94 


+91^5 ... —6*39 


• • t 


333-57 


2 


■ • • 


3315 


633 


» • » 


333-54 


3 


• • • 


, 46-36 


627 


• •• 


333-52 


4 


• • • 


59*57 


6*21 


• • • 


333-50 


5 


• •• 


7279 


614 


• •• 


333-50 


6 


■ •• 


86-00 


607 


• • • 


333-49 


7 


• • • 


99*21 


+97 5^ ... -.6-00 


• • • 


333-50 


8 


• • • 


112-43 


5*93 


• • • 


333*51 


9 


• •• 


12565 




5-86 


• •t 


333*53 



Jupiter. 



103 



10 


'•'•• 


138-86 






■ •« 


579 


• •« 


333-56 


II 


•'•• 


152-08 






• • • 


5-71 


• • • 


333*60 


12 


■•• 


165-30 






• •• 


563 


••» 


33364 


13 


• •1* 


178-52 






• • • 


5-55 


••• 


33369 


H 


• 

tV9 


19174 


+104^5 


a«« 


—5-47 


••* 


333*74 


15 


• • • 


204-96 






• • • 


5-39 


t •• 


333*8i 


16 


• •• 


218-18 






• 1 • 


5-31 


• • • 


333*88 


17 


»•• 


23J-4I 






• •• 


5-22 


• •• 


333*96 


18 


• •• 


244-63 






• •• 


5-14 


• •• 


33405 


19 


• •« 


257-85 






• •• 


505 


• • t 


33415 


20 


• >• 


271-08 






• •• 


4-96 


••• 


334*25 


21 


• •( 


284^31 


+ 


iil^^ 


• • • 


—4-87 


• •• 


334*35 


22 


• • • 


297-53 






• •• 


4-78 


••• 


334*47 


23 


• •• 


31076 






• •• 


4-68 


• • • 


334*59 


24 


• • • 


323-99 






• • • 


4-59 


• • • 


33472 


25 


• •• 


337-22 






»• • 


4-49 


• •• 


334-86 


26 


• •• 


350-45 






• • • 


4-40 


• • • 


335*oi 


27 


• •• 


3*68 






• •• • 


4-30 


••• 


335*i6 


28 


• •• 


i6'9i 


+118 ^( 


• •• 


— ^4*20 


• • • 


335*32 


29 


• •• 


30*15 






• •• 


4'io 


••• 


335*49 


30 


• « • 


43-38 






• •• 


4*00 


• • • 


335-66 




A 


Assumed daily 


rate of rotation, 14^2 


+Sl. 










J UPITER. 




■ 



G. M. r. 



Zenog^phical longitude Angle of pos. 

of the centre of 1^'s disc. Latitude, of 2^'s axis. 
6h. 8b. loh. ^ I2h. i2h. I2h. 



1872. 










q. 





. 





April I 


••• 


331 


44 


116 


189 


+I-0 


lo-ii 


2 


•• 


122 


194 


267 


340 




10-13 


3 


•* 


272 


345 


58. 


130 




10-15 


4 • 


•• 


63 


^l^ 


208 


281 




IO-I8 


5 ■ 


•* 


214 


286 


359 


71 




IO'2I 


6 


•• 


4 


77 


149 


222 




10-24 


7 


•• 


155 


227 


300 


12 


+ro 


1027 


8 . 


>•• 


305 


18 


90 


163 




10-30 


9 - 


>•• 


96 


168 


241 


314 




1033 


10 


•• 


246 


319 


32 


104 




10-36 


II 


i>. 


37 


no 


182 


255 




1039 


12 


•• 


188 


260 


333 


45 




IO-43 


13 


•« 


338 


51 


123 


196 




10-47 


H 


•*• 


129 


201 


274 


346 


-fl'O 


10-51 


15 


!•• 


279 


352 


64 


137 




10-55 


16 


• •• 


70 


142 


215 


287 




10-59 


17 


• •• 


220 


293 


5 


78 




1063 


18 


• • • 


II 


83 


156 


288 


• 


10-67 


19 


• •• 


161 


234 


306 


19 




10-71 


20 


t •• 


312 


24 


97 


170 




10-75 



104 



Moon. 



21 




102 


175 


248 


320 


+10 


1079 


22 




253 


326 


38 


III 




10*84 


23 




44 


116 


189 


261 




1089 


24 




194 


267 


339 


52 




IO-94 


25 




345 


57 


130 
280 


202 




icy99 


26 




135 


208 


353 




1 1 04 


27 




286 


358 


71 


143 




11*09 


28 




76 


149 


221 


294 


+fo 


ii'i4 


29 




227 


299 


12 


84 


09 


11*19 


30 




17 


90 


1^2 


235 


>♦ 


11*24 


May I 




168 


240 


313 


25 


>» 


11*29 


2 




318 


31 


103 


176 


i» 


"•34 


3 




109 


181 


254 


326 


»» 


11*40 


4 




259 


332 


44 


117 


+0-9 


11*46 




A 


ssumed 


daily 


rate of rotation 


= 870° 


•72. 








. MOON. 




- 



LtBRATION. 

Selenographic long, and lat. of 
the point on the moon's surface, 
which has the earth's centre in 
the zenith. 
Greenwich) Midnight. 

long. lat. 



Terkikatok. 

Selenographic longitudes of the 

points in. latitude 60° N., 0° 

and 60° S., when the sun's 

centre rises or sets. 



6° N. 



o" 
SniisET. 



60° S. 



1872. 













^ 





April I 


• •• 


O'O 


+4-2 


• • • 


14*0 


—1 1*6 


—9*3 


2 


• • • 


4-i'o 


53 


• •• 


26*2 


23*8 


21*4 


3 


• • • 


20 


61 


« « • 


383 


36-0 


33*6 


4 


• • • 


30 


6-5 


• • • 


505 


48*2 


457 


5 


• •• 


3*9 


6*6 


• • • 


—627 


— 604 


~S8i 


6 


• • • 


45 


6*2 


• • • 








"7 


• • • 


+4*9 


+5-5 






SUNBISB. 







• • • 


5'° 


45 










9 


• • • 


4-8 


3*3 


• •• 


+72*9 


+707 


+68*5 


10 


• •• 


43 


1*9 


• • • 


6o*6 


58-5 


563 


II 


• • • 


34 


+0-5 


• •4 


484 


463 


441 


12 


• • ■ 


2*3 


— o*9 


• • • 


36-1 


340 


32*0 


13 


• • • 


+i*o 


2*2 


• •• 


33'9 


21-8 


19*8 


14 


• •• 


— 0-4 


—3*5 


• •♦ 


+117 


-f 9*6 


+ 7-6 


15 


• • • 


17 


4-6 


• •• 


— o*6 


— 2*6 


-4-6 


16 


• • • 


29 


5*5 


• •• 


12-8 


148 


i6'8 


«7 


• • • 


4*0 


6-2 


• • • 


25*1 


27*1 


29*0 


18 


■ • • 


4-8 


6-6 


• • • 


37*3 


392 


411 


19 


• •« 


54 


6-7 


• •• 


49*5 


51-3 


53*2 


20 


• •-« 


57 


6-5 


• • • 


618 


636 


655 


21 


• •• 


—5-5 


—5-9 


• «• 


-74'i 


—75 9 


—777 


22 


• •« 


50 


4*9 






Sunset. 




23 


• •• 


4*3 


37 


• • • 


+78-2 


+800 


4-81 -8 



24 


••• 34 


2'2 


25 


2*4 


— 0-6 


26 


1*3 


+ ro 


27 


... — OJ 


27 



Lunar Objects. 105 



66-1 678 695 

54-0 55-6 57-3 

4^8 435 45' I 

297 31*3 329 



ii4 



28 ... +10 +4*1 ••• 17s 191 20-6 

29 ..- 2-1 5-3 ... +5*4 +6*9 +84 

30 ... 3'o 6-2 ... — 6-8 —5-3 —3-9 
May I ... +3-8 +6*6 ... —190 — 17;5 —^^'^ 

The Bun*s disc paases the true horizon of Lume on April 14, from 8h.*9 
to I oh.' J, rising. 



THE PLANET JUNO. 



The Minor Planet Juno will be in opposition on the 20th inst. 

Dftte. B. A. Dee. 

h. m. s. ° ' 

8th ... 14 21 57 ... — I 49J 

I2th ... 14 20 27 ... I 20J 

l6th ... 14 17 23 ... o 52I 

20th ... 14 14 14 ... o 25^ 



THE PLANET VESTA. 



Mr. G. J. Walker sends ns the following particulars : — 
The minor planet Vesta is well placed now for observation. It is very 
near v Cancri, 6th magnitude, and will be a very little below it in the 
beginning of ApriL It has a bright, sharp, stellar appearance. There 
is a small star to the hit ofv, less bright than the planet, which seems of 
7th magnitude. 



lUNAB OBJECTS SUITABLE FOB OBSERVATION IN 

APRIL, 1872. 



By W. R. Bikt, F.R.A.S., F.M.S. 



The lists of lunar. objects which have been published monthly during 
^he past year, and the nrst three months of the present year, contain 352 
of the 404 named craters, &c., in Webb's Celestial Objects for Common 
Telescopes. Between January 23, L871, and April 10, 1872, fifteen luna- 
tions, or 442 days 23 hours, will have elapsed, so that on April 10 and 
following days to the 1 8th the moon's morning terminator will pass over 
ihe objects given in our list for January, 1871, vol. IX., p. 18. It will 
be seen, on referring to that list, that on January 23 Supplement C — ® 
lit midnight was 142° 7', and that this angle diminished to 52° 36' on the 
31st.' On April 10, 1872, at midnight, supplement, <L — will equal 
144'' 21', and on the i8th its value will be 55° 50'. The present month 
accordingly affords an opportunity for commencing a comparative series 
of observations of the objects given in that and the following lists. 

On the 23rd of March, 1871 (see vol. IX., p. 72,) the value of C — 9 
was 147'' 34', diminishing to 59° 4' on the 31st. As these values slightly 
exceed the values for April 10 to 18^ 1872, the lists for January and 



lo6 New Minor Planet. 

Mareh, 187 1, combined, will not only furnish suitable objects for obser- 
vation in April, 1872, but probably be the means of refreshing the memory 
as to interesting points preyiously obserred. 

Fourth Zone of objects from If orth to South, 

Chevallier ( a), Shuckburgh (6), Hooke, the Crater (c) marked a byB. & M. , 
N.W. of Schumacher, Schumacher, Messala, Bemouilli From: Agarum, 
Condorcet, Fumerius, Frauenhofer, Boussingault, Boguslawsky. 

This zone may be obserred as the objects are coming into sunlisht. 
They were well seen on March 13, the terminator passing through Atlas, 
Guttemberg, and Fabricius — the moon being seven days past perigee. 
Most of these objects are but little known. 

(a) A rinff W.S. W. of Atlas, named to commemorate the astronomical labours of 
Froieasor Chevaltier. See Monthly Notices vol. XXIY., p- xg- 

(b) A rinff between Chevallier and Hooke, named in commemoration of Sir George 
Shuckburgn. 

(e) Proposed name, Carrington. 

^rrato.-— March 14, for Sartner read Gartner, March 21, for Bosh 
read Host. 

Errata in la^t No. of JRegister: — 
Page 65, line 22 from top, for Arcetic read Arcetri. 
Page 66, line 28 from top, for something read something strange. 
Page 72, lines 9 and ii from top, for conjunction read conjunctive. 

By an announcement in our advertisements our readers will see^ that 
Mr. Browning has taken, in addition to his other houses of business, 
premises at the West End, No. 63, Strand, which will be a great conve- 
nience to the public. We wish him further success. 



yEW MINOR PLANET. 



We have received the following note from the Ro^yal Astronomical 
Society : — 
Discovery of a Minor Planet (i 18) Peitbo, at Bilk. By Dr. R, Luther. 
M.T. at Bilk. 
1872 h» m. s. h. mr s.. o ^ u 

March 15 14 18 59*6 R.A.=I2 7 2673 N.P.D.=79 42 33^5 
From an observation made by Dr. Tietjen, at Berlin: — 
M.T. at Berlin. 
1872 h. m. & h. m. s. ^ , ,^ 

March 21 9 33 23 R.A.r=i2 i 36*36 N,P.D..=79 20 46*1 
The daily motion obtained from these observations is in R.A. - 603*6, 
and in N.P.D.— 3' 45". 
The planet is of the nth magnitude. 
March 25, 1872. 

AURORA OF FEBRUARY 4. 

Observed at the Meteorological Observatory at Empoli^ near Florence, by 

P» Liverani. 



After a detailed account of the preceding^ phases, the writer describes 
the following singular phenomenon. Whilst i&a first stratum was moving 
towards the south, it was followed by other similar arches at no great 
distance. One of these, which from 6h. 15m. to6h. 42m. had been con- 
siderably agitated while situated in the little bear ; at 6h. 48m. passed 
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over Jupiter, at 6h. 54m. through the middle of Orion ; and at yh. i6m« 
it was already in Cams Major. . 

There it divided itself at once into four little clouds, and losing some of 
its intensity of colour, disappeared by degrees, and at 7h. 40m. was quite 
^one. A few seconds after, tne little cloucb it had formed reappeared, and 
m less time than it takes to describe it they were seen to reunite, and to 
dart in all directions, jets of white light like a firework. The rays on the 
west and east alone remained some time, and atSh. 12m. others appeared 
in number not less than ten, all which, arranging themselres on the 
northern side, formed as it were, a luminous fan, with its centre at 6. of 
Orion. This novel arc, like a zenithal aurora, lasted only twenty minutes 
and then, gradually decreasing in size, was only entirely exting^shed at 
about iih. It was during this phase of our aurora that the colours of 
the northern zone lost some of their intensity. The meteorological state 
of the atmosphere presented nothing particular during the whole time of 
the phenomenon. There was a very light N.E. wind below, andaS.W. 
high up ; the temperature relatirely high, and barometrical pressure 
always increasing. We add, in the last place, that three falling stars were 
seen; one at 7h. lom. from Vega to the near horizon, another at 8h. 25m. 
in the direction of Jupiter to the Pleiades ; and the last at 8h. 30m. from 
Jupiter towards the west. 



THEORY OF HEAT. 
By J. CucsK Maxwell, M.A« Longmans, 187 1. 3s. 6d. 

If the substance had been one of those which expand in melting, the 
effect of pressure would be to solidify some of the mixture, and to raise 
the temperature of fusion. Most of the substances of which the crust of 
the earth is composed expand in the act of melting. Hence, their melt- 
ing points will rise under great pressure. If the earth were throughout 
in a state of fusion, when the external parts began to solidify, they would 
sink in the molten mass, and, when they had sunk to a great depth, they 
would remain solid under the enormous pressure, even at a temperature 
greatly above the point of fusion of the yme rock at the surface. It doe^ 
not follow, therefore, that in the interior of the earth the matter is in a 
liquid state, even if the temperature is far above that of the fusion of 
rocks in ore furnaces. 

It has been shown by Sir W. Thomson that if the earth, as a whole, 
were not more rigid than a ball of glass of equal size, the attraction of 
the moon and sun would pull it out of shape, and raise tides on the sur- 
face, so that the solid earth would rise ana fall as the sea does, only not 
quite so much. It is true that this motion would be so smooth and regu- 
lar that we should not be able to perceive it in a direct way; but its 
effect would be to diminish the apparent rise of the tides of the ocean, so 
as to make them much smaller than they actually are. 

It appears, therefore, from what we know of the tides of the ocean, that 
the earth, as a whole, is more rigid than glass, and, therefore, that no 
very large ^rtion of its interior can be liquid. The effect of pressure 
on the melting point of bodies enables us to reconcile this conclusion 
with the observed increase of temperature as we descend in the earth's 
crust, and the deductions as to the interior temperature founded on this 
fact by the aid of the theory of the conduction of heat. pp. 20, 21. 
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THE ECLIPSE EXPEDITION. 






Leotubb at thb Boyal Ikstitutiok. 



At the Fiiday evening meeting on March 22, 1872, Mr. 
J. N. Lockyer, F.B.S., delivered a lecture on the eclipse of 
December 12, 187 1, to a crowded audience. He commenced by 
saying that his business was to state the results of the Eclipse 
Expedition, but as such results were embodtied in the large pile of 
MS. on the table before him, he must necessarily confine himself 
to the observations made by himself and Sig. Bespighi. He first 
pointed out on a map the course of the eclipse shadow, and the 
stations occupied by the various observing parties. Gol. Tennant, 
Gapt. Herschely Dr. Janssen, Mr. Pogson and others having 
previously selected their stations, Mr. Lockyer chose Bekul, and 
Professor Bespighi Poodocottah, both on the mainland, other 
detachments of the expedition being left in Oeylon, at Jaffna and 
Trincomalee. Only one party out of five into which the observers 
were divided, failed to see the eclipse. The lecturer then 
described the extent of our knowledge before the last eclipse, and 
stated that at the preceding one in December, 1870, the hydrogen 
lines of the corona spectrum had been seen by Professor Young 
extending to a distance of 8' from the solar disc, and 1474 
Eirchhoff to a distance of 20' by the American observers in 
Spain. Mr. Watson's drawings in 1870, and the reversal of the 
Fraunhofer lines observed by Professor Young and Mr. Pye were 
also noticed, and Mr. Brothers* photograph taken in Sicily 
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I lo The Eclipse Expedition. 

exhibited, which showed a most extensive corona, the rifts of 
which corresponded in poiition with the photographs taken in 
Spain. The great point left to be determined, therefore, was 
whether this extensive atmosphere of hydrogen and the unknown 
substance giving the 1474 line was reflected light or not. 

The various instruments taken out by the expedition were 
exhibited and described, and a number of experiments performed 
with Mr. Spottiswoode*s polarising apparatus and the electric 
lamp, to show the mode of using the biquartz and savart polari- 
scopes, which were but partially successful. Illustrations of 
Professor Bespighi'et mode of observation were next given, in 
which it was very well shown that the usual form of the spectrum 
depended on a slit being uted, and that with a crooked slit the 
form would be zig-zag, and with a ring aperture circles of colours 
would be produced, according, to the nature of the elementaiy 
bodies rendered incandescent. Bespighi now uses a prism in front 
of the object-glass of his telescope with neither slit nor collimator, 
and thus when the sun is covered by the moon, the constituents of 
the corona become visible as coloured rings. Mr. Lockyer's prin- 
cipal results were obtained by observing the eclipse through a 
powerful train of prisms, ¥dthout any telescope at all, and he 
deduces from them that the structure of the corona appears to 
be that of cool prominences, and consists mainly of hydrogen 
and the matter, of 1474 Eirchhoff. Professor Bespighi, who was 
about ICO miles distant from Mr. Lockyer, saw in his instrument 
when the ordinary solar spectrum disappeared, a vivid red zone 
or ring and two green ones, the brightest of these latter being 
due to 1474 Eirchhoff, with vivid coloured jets where prominences 
occurred. Mr. Lockyer, using the instrument above referred to, 
saw the same rings with the addition of a violet one, being 
another of the hydrogen colours. The absence of the yellow, 
which is due to another element of the prominences, and which 
was seen when they and the chromosphere were observed, shows 
conclusively that the coronal light is not that of the sun or 
chromosphere reflected, but that for eight or ten minutes at 
least there is a true solar appendage or envelope, consisting of 
hydrogen and the unknown substance of the corona and the 
aurora. Mr. Lockyer then exhibited on the screen the Ave photo- 
graphs taken by Mr. Davis at Bekul, and others obtained at Jaffna 
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and Ottocamund; as well as drawings by Mr. Holiday and Captain 
Tupman. The eye drawings showed a much greater extent of 
corona than any of the photographs, and the structure was 
evidently radiated in these more distant regions. Mr. Lockyer 
reserved his opinion as to the reason of this extensive appearance, 
and seemed to have a lingering affection for a cause not exclu- 
sively solar in this Quter part of the visible corona, which he hoped 
would be further examined in future eclipses. In conclusion, he 
spoke most highly of the assistance rendered to the Expedition 
by the late Lord Mayo, the local officials, the Peninsular and 
Oriental Company, the admiral on the station, and others, and 
expressed his deep regret at the sad catastrophe to the Gk>vemor- 
General which had happened since the observing party left India. 
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Session 1871 — 72. 
Sixth Meeting, Apnl 12th, 1872. 
Professor Arthur Cayley, P.B.S., President, in the Chair. 
Secretaries — E. Dunkin, Esq., and B, A. Proctor, Esq, 

The .minutes of the last meeting were read and confirmed. 

Seventy-one presents were announced and the thanks of the 
Society given to the respective donors. It was also mentioned 
that Colonel Babbage had presented a large photograph of his 
deceased father, and that Sir John Herschel had left 50 copies of 
his Cape Observations to the Society, in order that every person 
who received the Gold Medal or other Certificate of Merit might 
have a copy presented to him at the same time. 

G. M. Whipple, Esq., 
H. Pratt, Esq., and 
H. C. Levander, Esq., 
were balloted for, and duly elected Fellows of the Society. 

The following papers were announced and partly read : — 

Observations ofEncke's Comet: by Mr. Hind. 

The places given extended from October 8 to December 6. 
The observations were made at Twickenham, some by Mr. Hind, 
and others by Mr. Plummer. 

On the Orbit of the Binary Star | Bootis : by Mr. Hind. 

The elements of this orbit were first computed by Sir J. Herschel, 
and afterwards by Madler. The author sent another set of elements, 
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founded on later observations, with the predicted position and 
distance, for the next four years. 

Mr. Hind also remarked that the recent measures of £ Ursse 
Uajoris by Mr. Enott showed that the star is approaching its 
periastron earlier than the orbit assigned to it by Yvon Villarceau 
required, and that the angle for the present time, predicted by 
Gapt. Jacob, is 26^ behind the observed one. Great interest 
attaches to this star, as having been the first double-star orbit 
calculated, — ^Savary having been the computer. 

On the Orbit of the Binary Star 2 1393, ne<xr fi^ Bootis : by 
Mr. Hind. 

The elements of an orbit for this star were given, and the 
probable position and distance to 1876. 

Discovery of Minor Planets 118, 119, and 1 20 : by Mr. Dnnkin. 

The discovery of Peitho (118) on March 15, by Dr. Luther, 
has been already announced, and the elements given. An ephem- 
eris from April 5 to 24 was now supplied. 

M. de Launay announces by telegram that on April 9 Planet 
119 was discovered, at the Paris Observatory, by M. Paul Henry, 
and the discovery confirmed next night by M. Prosper Henry. 
It is of the nth magnitude. He also telegraphs that M. Borelly 
of Marseilles discovered Planet 120 on the loth April. It is 
between nth and 12th magnitude. ' 

Observations of the Minor Planets Peitho (118) and .^Sgina (91), 
and new Nebulce discovered and observed at Marseilles', by 
M. Borelly. 

The places of the Planets were given, and also a list of edx 
new Nebulae, with the stars of comparison.- 

The author also, on 3rd November, 1871, observed a star in 
oh. 17m. B.A., and loi^ N.P.D., which was then between the 6th 
and 7th magnitude. On the 8th it was only of the 8th magni- 
tude, on the 24th of the^ loth magnitude, and continued without 
ehange to the 20th January, 1872, from which time he cannot 
see it at all. It therefore seems to be a new variable star. 

On the Solar Eclipse of December 12, 1871 : by Mr. Tebbutt. 

The author's health not allowing him to go from Paramatta to 
Oape Sidmouth with the Eclipse expedition from Victoria and 
New South Wales, he availed himself of the instruments at 
Windsor to view the partial eclipse. The evening before the 
edipse day was cloudy, so that he could not obtain any time 
observations, but on the morning of the 1 2th he observed some 
transits. A strong N.W. wind was blowing, and broken clouds 
passing, but they did not cross the sun, which continued clear. 
There were several spots on the sun, but none very remarkable. 
The time of first eont&ct was given subject to a slight uncertainty. 
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smd the periods at which the principal spots were bisected by the 
moon's Hmbs. For some time the snn's limb was particularly 
steady, bnt afterwards '* boiling " began. The moontunons peaks 
and ranges on the moon's limb were never better seen. The solar 
cusps were sharply defined, without any rounding of the points. 
The most interesting observations were those of the thermometer 
in vjK^uo in the sun's rays. This fell continuously to the greatest 
obscuration, then rose again to the end of the eclipse, when it 
began to fall from the sun's decreasing altitude. A table was 
given of the readings, showing a fall from 1 14^. to 106^, whence 
it- again rose to 113*^, ultimately falling to 93°. 

On the Proposition 38 of the yrd Book of Newton* 8 Frincipia : 
by Mr. Todhunter. 

This was an important mathematical paper on Newton's dis- 
cussion of the moon's figure, which was necessarily taken as read. 
It was also connected with the preceding proposition, in which 
the figure of a fluid earth acted on by the moon and rotation is 
examined by Newton. 

On the Insufficiency of existing National Observatories: by Col. 
Strange. 

The author starts by quoting the Astronomer Royal's words in 
his recent paper on the devotion of a special observatory to 
observing Jupiter's Satellites, viz. : — ". The position which the 
Boyal Astronomical Society holds in the astronomical world 
may well justify it in employing its judgment and its influ- 
ence in the direction of astronomical enterprises exterior to its 
own body." Adopting this view, and on ^irther consideration 
of existing national observatories, the author finds that they were 
organized at a time when the objects of astronomy were few and 
well marked out. Thus the Boyal Observatory was established 
in the interest of navigation, and although this object is now 
most liberally interpreted, it is impossible for Qreenwich to 
follow up the numerous branches into which the science has 
ramified ; besides which, it is not adapted for researches on the 
Physics of Astronomy. Greenwich may be taken as the type of 
endowed observatories, for, according to the annual report of the 
Society, there is at the other principal observatories nearly a. total 
absence of physical research. Greenwich adheres to meridional 
observations, and this devotion has been productive of incalculable 
gain to science, and must have been pursued at the cost of great 
self-denial to the director who has felt compelled to resist other 
and more attractive objects. The author desired to raise the 
question whether official bodies cannot be -got to take up some of 
those important subjects which now daim attention, and if the 
Government were not to be moved, whether the Astronomical 
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Society, or similar bodieS> could not do Bomething, and that without 
at all checking the zeal of private observers. All researches 
which require long-continued observations should be carried on at 
some official establishment The labours of private individuals 
are liable to be interrupted by their deaths or the loss of the 
possession of the observatory. Individuals might strike out new 
fields of research; as in the ctee of solar physics, but this had now 
become too large a subject for private observers. The mapping of 
the moon, again, was too heavy a work for individuals, it required 
co-operation and assistance, or it would never be completed. The 
subject being thrown out for discUBsion, he would suggest that the 
systematic observation of the sun should be taken up by the 
Government. Changes in the sun were evidently closely con- 
nected with the climate of the globe, and, looking to the import- 
ance of this to agriculture and other punuits, he knew of nothing 
that promised so much benefit as the study of the sun he advo- 
cated. The subject required immediate attention now, for two 
reasons : — the first was, that the photographic study of the sun 
spots carried on at Eew by Messrs. De la Bue, Balfour Stewart, 
and Loewy was about to be closed ; and the other was, that a 
^ Boyal Oommission on scientific education and the advancement of 
science had been sitting two yeiars, and had reported on the first 
branch of its enquiries, . and was now considering the second 
subject, and no doubt the conclusions of that body would govern 
the mode of advancement of science for a long time to come. ' 

The Astronomer Boyal said : I have heard the various papers 
read to-night, and remarked several points in them upon which I 
will offer a few comments. . With respect to eclipses, great atten- 
tion is often paid to obtaining the times at which certain spots 
are covered and uncovered. It is a common , feature of eclipse 
reports, but nothing has ever come of it, and I recommend that 
it never be done again. One matter connected with the late 
eclipse is of a most important and gratifying character, as showing 
the perfection of the arrangements of Society for communica- 
ting valuable information in a wonderfully short space of time. 
This eclipse took place in India in the morning ; by noon I had 
received, by way of Teheran and Tiflis, very good accounts of the 
results, which were sent to the evening papers, and thus published 
in London within a few hours of the event occurring on the same 
day on the other side of the globe. With respect to Mr. Tod- 
hunter^s paper, I am delighted that a man of his ability and 
leisure should have taken up such an important portion of New- 
ton's immortal work. Both La Place and Plana have remarked 
the importance of the discussion contained in these two proposi- 
tions^ and have noticed the correctness of Newton's results as 
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compared with those of much later time. Professor Adams and 
I have talked over these methodB, and observed that they are 
nearly identical with those of Qauss^ and that the latter, with 
more correct data, obtained results very little superior in accuracy. 
It is, therefore, a striking instance of the wonderful sagacity of 
Newton, that, with his more troublesome method, he should in 
the Frincipia have anticipated the results of the best modem 
analysis. Turning to the paper of Ool. Strange, I may observe 
that I have gone over the histories of most observatories, and 
have had more to do with organizing and arranging the consti- 
tution of many such places than any other person. From this 
work I have arrived at a general impression for which I can 
hardly give any sufficient reason, but which is, nevertheless, 
strongly impressed upon my mind, that no observatory can ever 
sustain* its position unless it is connected with some secular object. 
Greenwich would never have existed and reached the state it is 
now in, if it had not been rigorously connected with navigation. 
The inscription over the door and the warrant appointing the 
Astronomer Boyal insist on this connection, and point out the 
promotion of navigation and the determination of terrestrial longi- 
tudes as the objects of the establishment. I have, therefore, 
always kept this special and secular object in sight. I and my 
predecessors have devoted ourselves to observing the moon, not 
for the sake of improving the lunar theory, but for its use in 
obtaining longitudes, and even the altazimuth, which has done so 
much for the theory, was set up for this purpose also. There are 
two other methods by which I have sought to promote the objects 
of the Boyal Observatoiy, and these are by encouraging the 
improvement of chronometers, for which I believe I am most 
favourably looked upon by the makers of those instruments ; and 
by the dissemination of tune signab, in which I am anxious to go 
farther than the Government will sanction. I therefore think 
that an observatoiy can never stand without some useful object, 
not only to prevent astronomers going mad, as they have been 
apt to do since the time of Flamsteed, and hence the institution 
of the Board of Visitors, but because Governments want to have 
something to show for their money. I remember talking to an 
old friend, a man of sound judgment and excellent sense in most 
matters, about my experiments on the variation of gravity in a 
coal mine, and mentioning that, although I provided for most of 
the work myself, the Government had given me some assistance 
towards the expense, and he asked me how much I got. I said 
100/. Then, said he, I protest against being taxed for my share of 
that sum. So that you see it is not every one in the kingdom who 
sees the necessity of these scientific operations as Ool. Strange does. 
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Dr. De la Bue : I am desirous of making a few remarks on the 
valuable commimication of Col. Strange. It is known to you 
-that, besides the work carried on at Qreenwich, to which allusion 
has been made, there are other observations of an utilitarian 
character conducted in establishments supported by d-ovemment ; 
I refer to the meteorological observations ; it appears to me that 
observations of the Sun could be most properly undertaken at 
one or two of these establishments as part of their daily work. 
For it cannot be denied that even small variations in the amount 
of solar radiation must affect oceanic and atmospheric currents, 
and other terrestrial phenomena which act upon climate ; hence 
it is of the utmost importance that ther changes which are goiog 
on in the primary source of light, heat, and actinic force should 
be ascertained with accuracy. My experience in photographic 
observations of the sun, duHng the last ten years, has led me 
to believe that there is no other method comparable with it as to 
accuracy, facility, or economy, and I hope most sincerely that 
before long there may be established a sufficient number of 
observatories in the British Dominions in different parts of the 
globe to ensure a photographic picture of the sun on every day 
of the year. 

That the Government attach great importance to meteorology 
may be inferred from the amount annually placed at the disposal 
of the Meteorological Department under the Board of Trade, 
namely, 10,000/. This money is administered, under the 
direction of a committee nominated by the Royal Society. They 
have organised seven principal observatories in England, Scotland 
and Ireland, where records are made by automatic instruments, 
and also several secondary stations where eye observations are 
made. The data collected at 8 a.m. from these, and several 
stations on the Oontinent, are discussed, and the results posted up in 
London by 2 p.m., and sometimes a drum is hoisted on the coast 
when there are indications of a storm travelling in that direction. 

At present nothing more is done to place meteorology on a 
truly scientific basis ; we are simply collecting a vast mass of 
data from which, in process of time, we may be able to trace 
upwards the laws which produce the perplexing variations in 
eUmate. By proceeding in the way we are doing» some centuries 
may elapse before it will be permitted to disentangle from local 
causes, the effects produced by cyclical changes in the amount of 
solar radiation. Local operations, such as cutting down or 
planting trees, the drainage of marshes, and the land generally, and 
other works, play an important part in inducing climatal changes, 
but I believe that the main cause of variations in the weather 
at particular seasons rests with variations of solar radiation. 
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It appears to me to be an easier process first to study the 
cyclical changes of the sun, and then to trace out step by step 
the connection of their influence on climate. • 

The expense of a photographic obserYatory, where pictures of 
the sun could be obtained, and there measured and discussed, 
would be about 400/. per annum. The expense is really so small 
that I think it should be strongly impressed on the Government 
that there is a necessity in the interests of meteorological science 
for getting at least one picture every day at some place within 
the British Dominions, in order that the continuity of the 
operations may never be interrupted by the weather. Not only 
should spots be studied) for probably they are not the most 
important features, but the f aculsB also which are of great 
consequence. The study of the sun should also indude 
spectroscopic observations of the prominences if possible. The 
Government should, therefore, be urged to take up and continue 
the labours which have hitherto been conducted at Eew, these 
having now been brought to a close. It would be quite possible 
to publish with the daily weather report a record of the 
sun's activity t)n the day of publication. I must add that I for 
one feel much indebted to Col. Strange for his very suggestive 
paper. 

Mr. 0. y. Walker: Hearing the Astronomer Boyal refer to 
time signals, I may mention that the last official thing I did to- 
day was to answer an enquiry from the Government on this 
subject. Mr. Airy will remember requesting me to co-operate 
with him in giving time signals to the Hordlogical Institute in 
Glerkenwell, the centre of the watch and clock trade, and I have 
been asked to-day whether it is desirable that these signals should 
still be allowed to be sent at the public expense, as it is suggested 
they are merely used for trade purposes. The Astronomer Boyal 
was fully impressed with the importance of supplying time to 
this district, and it took us twenty-eight months to get the matter 
arranged. I have to-day read over the voluminous correspondence 
and papers on the subject, and have replied to the Government that, 
as far as I am aware, it appears to me entirely a matter of public 
interest, and not a matter of trade, or we should not help to carry 
it out. We felt it a matter of . benefit to the public, and assisted 
in sending the signals from Greenwich with the greatest pleasure. 
I therefore quite hope that the time will still be sent. 

Professor Selwyn said, that although Dr. De la Bue's series of 
sun pictures was about to close, his own little series would 
contmne for the full term of eleven years, of which nine only had 
now expired. Of course, the continuance would depend on the 
speaker's life lasting so long. The period of eleven years had been 
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fixed upon by the advice of Sir John Herschel, who always urged 
that the pictures should be taken for that time^ so as to include 
a complete spot cycle. Before sitting down, he wished to call 
attention to an extraordinary instance of the prescience and 
sagacity of Sir J. Herschel, who had pointed out the analogy of 
sun spots and cyclones, and referred to a possible cause of the 
former in currents of heated atmosphere, moving from the solar 
equator to the poles, combined with the rotation on its axis. 
Now, in the last number of the Astronomische Nachrichten, there 
was a paper by Secchi, giving the record of 2,000 prominences, 
in which this theory was confirmed by ocular inspection, the 
direction of the prominences showing cilrrents from the equator 
to the poles, and also some in the reverse direction. 

The Astronomer Boyal said he thought the term employed by 
Secchi for these remarkable appearances was penaggio. They 
were of a fiag-shape, arising to a certain height, and then 
being driven out horizontally. The form was that which he 
had designated the boomerang at the eclipse of 1851, a term 
which has been generally adopted since. Seochi's table showed 
that in about three-fourtha of the number the direction was 
from the equator to the poles, but sufficient information was 
not given as to the elevation above the sun's limb. He would 
also remark, with respect to Mr. Walker's statement about 
time signals, that if it had not been for Mr. Walker there 
would not have been a signal sent anywhere through England 
ftt the present time. The South^Eastem Bailway Company 
;allow the wires to run from Greenwich Observatory to their 
line, and keep up the wires and poles ; and how much did the 
Meeting suppose was paid for this assistance ? When arranging 
the service he stipulated that their rights should be fully recog^ 
nised in a tangible way, and the Company charged ^i;6 shillings a 
year. Such an instance of liberality and interest in science was 
worthy of record. With regard to the general question commented 
on by Dr. De la Bue, he (Mr. Airy) considered the office of bodies 
paid by, and supported and kept in order by Gk)vemment, was 
very simple. Such a body could not go groping about for the 
causes of solar changes, such as planetary conjunctions and the 
like, but must occupy itself in m^^ng definite series of observa- 
tions. He, therefore, could not go so far as was desired by 
previous speakers. Of course,, if Dr. De la Bue and his friends 
could point out any definite series of observations to check a 
theory of cause and effect, then a Government observatory might 
be employed for that purpose, but at present he thought it was 
the place of a Government not to establish philosophical institu- 
tions, but working bodies. 
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Col. Strange said, in reply, the Astronomer BoyaJ Has stated that 
no observatory should be started without a secular object. This 
has been hitherto very much the case, not because only those 
haying such objects lead to good results, but because those not 
making such appeals are not appreciated. The Government is 
not remarkable for scientific knowledge, and the nation is abso- 
lutely destitute of science, because it has not had the teaching 
requisite for carrying out objects unintelligible to the ignorant. 
But here I am not addressing ignorant persons, and those who 
are insensible to any but the eui bono argument. Nature will 
not be so treated. We shall attain no great object unless we go 
to a fresh school ; otherwise we shall infallibly make blunders. 
The vital defect of English science is its want of completeness. 
From their unhappy state of ignorance the people want something 
they can count. Hence we build a British Museum. I have a 
greart respect for the British Museum, but it costs 100,000/. 
a-year, and the people go there only to see the stuffed monkeys. 
The Government is ignorant, and the people more so if possible. 
Whose business is it to teach them ? We must teach them to under- 
stand that not only is the thing good in an intellectual sense, but 
that in time it will bring forth utilitarian results likewise. This 
is why I dwell in my paper upon the necessity for the study of 
our great luminary, as nothing can be more calculated to influence 
the material prosperity of the people. I may even turn round 
upon Mr. Airy, and say that, had he been true to his principles, 
and stuck only to the direct improvement of navigation, he would 
never have been at the head of the great establishment he directs, 
and which is truly a great philosophical institution. 

Oapt. Toynbee desired to acknowledge the great advantage he 
bad derived from the use of " lunars." Often he might have lost 
a ship but for their aid. With regard to the sun, surely enough 
has been done by private m^ to induce the Government to take 
it up. If meteorology would gain in the manner Dr. De la Eue 
had referred to, by an investigation of the solar changes, a case 
had been made out which required every attention by our rulers. 

The Astronomer Eoyal said Oapt. Toynbee had very well put 
the proper plan of proceeding. Take Greenwich as an example. 
At its origin the theory of gravitation was pretty well established ; 
then arose a commercial want of places of the moon for the 
service of navigation, and the question was whether an institution 
could not be started for using this theory of gravity. It was 
perceived that a most extensive series of observations of the moon 
and stars was necessary, and the Observatory was set up. It was 
quite correct to say that any other subject has the same claim to 
beattended to as the moon, now that the latter is pretty well 
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done with ; and much other work is, in fact, now carried on at 
the same time at Green wich« If theory or ai\tecedent observation 
show a worthy object, the necessary investigation should be 
sanctioned. 

On the Law of Facility of Errors of Observation and on the 
Method of Least Squares : by Mr- J. L. W. Glaisher. 

The author read a portion of the historical introduction of this 
paper, and explained his mathematical views by formulae. 

Second Part of a Memoir on the Development of the disturbing 
function in the Lunar and Planetary Theories : by Professor Oayley. 

The author explained that the former part of this memoir had 
been wiitten in 1859, ^^^ ^^^ ^^ ^^ ^^^ completed it until now. 

Mr. Browning exhibited PhotogrctpJtjs of the late Eclipse mounted 
stereoscopicaUy, which showed the moon standing out in front of 
the corona. The photographs had been placed a.t his disposal by 
Lord Lindsay, having been taken at Bekul by "Mx, Davis at Loid 
Lindsay's expense. Mr. Browning considered they showed the 
structure of the corona better than any other photographs, although 
it was not so extensive as in Mr. Brothers' negative, taken at 
Syracuse in 1870. 

Dr. De la Bue having examined the stereograph, said that in 
i860, when he photographed the eclipse in Spain, he combined 
some of the pictures stereoscopically^ and obtained the same 
result, but with a further effect, which was not apparent in the 
pictures now exhibited. In these the moon looked a black disc, 
standing away from the Ught coronal badi^round, but in the 
Spanish photographs the moon was strongly projected in a globular 
form which he could not see here. ' , 

Mr. Banyard doubted whether these were real stereoscopic 
effects, or produced by contrast of light and shade. He thought 
the motion was too small during the eclipse to produce pictures 
adapted for the stereoscope. 

Dr. De la Bue said Mr. Banyard was mistaken, as the motion 
in the time was quite sufficient. 

Mr. Banyard : There are so many ways of producing a stereo- 
scopic effect that we should be quite sure on this point. 

Mr. Proctor said no one would suspect liim of wishing to invali- 
date evidence of the corona being solar, but he must say that, 
when combining Mr. Brothers' photographs, if placed in one way 
the moon appeared stereoscopic, and in another mode pseudo- 
scopic. - The argument from the stereoscopic effect was not a 
very strong one- 
Mr. Brothers said, that when, twelve months ago, he exhibited 
a stereoscopic view of the eclipsed sun, he observed that the same 
thing could be done with diagrams of circles white and black. He 
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liad considered his pictures as an evidence that the corona was a 
solar appendage, bat a gentleman of eminence had denied this. 

Mr. Brothers also exhibited the original negative of 1870, 
which had not before been shown at the Society, and an enlarged 
drawing from it. By careful examination, the corona, looked at 
by reflected light, extended 2 J diameters on one side of the sun. 

The meeting then adjourned. 



COMETS. 

Professor Donati writes in the Nazume of March 4 in reference to many 
inquiries made of him respecting the announced collision of a comet with 
the earth in August next He remarks, that at present, there are no 
comets visible, and that the appearance of large comets would be welcome, 
since there are recently discovered means of making new researches on 
them. He eoes on to speak of the comet of Biela, due in August next, and 
inquires whether it may at some future time encouter the earth ; and 
states, as the result of calculation, that this comet will be in 1872 always 
at a great distance from the earth. It will cross the earth's orbit 
on August 26, at which time it will be about 1 10,000,000 of seogra- 
phical miles fi^Dm the earth. This will be its nearest approach. On 
November 28, the earth will be situated where the comet was on 
Aug^t 26. There is therefore no danger of a collision with the earth. 
The professor then points out the extreme improbability (ilpoasibiU dttgli 
imposaibUi) of the earth colliding with any comet ; or, if such a thing 
were to happen, the comet, he remarks, might probably become a satellite 
of the earth. He observes that in 1832, there was a similar report of a 
coming collision with Biela's comet, and that in spite of the assurances of 
astronomers, the general panic did not cease till dispelled by the actual 
fidsification of the prophecy. Donati proceeds to comment on the rery great 
probability, that the comet of Biela, which has not been seen since 1852, 
no longer exists, (the figures giren above are on the contrary hypothesis.) 
In 1846, (as . is well known), it appeared double^ its two parts being 
134,000 of geographical miles from each other ; and in the apparition 1852 
they were 200,000 geog^phical miles apart. The comet not being seen 
in 1858, was attributed to its nearness to the sun, as in 1839 ; but in 1866, 
when it should have been risible in dark nighf^ the most powerful tele- 
scopes fiiiled to discorer it. 

What then is become of the comet ? has it ranished, or changed its 
course ? That comets might be dissipated was Ions ago supposed by 
Kepler, who said that as the silk-worm wastes itself by spinning its 
cocoon, so comets may waste themselres and die, whilst they generate or 
spin their immeasurably long tails. 

Besides Biela's comet, another discovered by Professor de Vico at 
Bome in 1844, which should return every five and half years, has not 
been seen since ; yet this comet was much larger than Biela*s, ^nd did 
not, like the latter, show itself double. What may become of comets 
which disappear ? Kewton imag^ed that comets either fell into the sun, 
or scattered their matter through the celestial spaces, and thus served for 
aliment to the sun, and to the planets also. Nor, indeed, is this hypothesis 
of Newton's unreasonable, for although as I havje remarked, the chance is 
very small that the comet of Biela should encounter the earth, I further 
observe that it may well be that its matter has already in part fallen, and 
is still falling Upon our planet ..... In eridence of this, Donati 
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goes on to refer to the recent inyestigations of many learned men, and, in 
particular, of Professor Schiaparelli ; who, on this account, obtained this 

{'ear's gold medal of the B.A.S. of London Professor 
>*Arrest has obseryed that the falling stars of the 5th December, radiate 
from the part of the heavens where the comet of Biela would appear, if in the 
beginning of that month it were to be in the neighbourhood of the earth. 
It appears then indubitable that this comet also forms part of a band 
{armiUd) of cosmical corpuscules which revoWe round the sun, and that 
in fact, it is only the largest of the said corpuscules. If this be the case, 
it would be subject to a mechanical action ^om those little bodies amongst 
which it is situated ; and this action may haye been the actual cause of 
the division into the two parts witnessed in 1846 and 1852. Similar di- 
visions may have subseauently reduced the comet into fragments so small, 
that they only appear like falling stars, when in December, the earth 
approaches the band in which these little fragments move. Hence, as I 
remarked, perhaps the substance of the comet of Biela has already, in part, 
fallen to the earm, and may yet continue to fall upon it But in all this 
there is nothing to cause apprehension, since the corpuscules that, whilst 
they are burning, appear to us as the falling gtars, are in general con- 
sumed in the higher regions of the air, and only in yery tare cases reach 
the surface of the earth under the form of the bodies called oerolithM, My 
supposition that Biela's comet may have been broken up into those little 
bodies which generate the falling stars, would acquire additional likeli- 
hood if, in August next, astronomers should not succeed in seeing this 
comet, as was the case in 1866. I have treated thus at length on the 
comet of Biela, because I have not been able to find any other astro- 
nomical indication that could in any way account for the general report 
of a. coming collision between the earth and a comet in August next. 
Nevertheless, this common belief may perhaps be owing to reasons quite 
other than astronomical, inasmuch as error insinuates and spreads itself 
much more readily than truth. 
Boyal Observatory of Florence : 
March 2, 1872. 



CORRESPONDENCE. 

N.B.— We do not hold ourselves answerable for any opinions expressed 

by our correspondents, 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 

cm BONO f 



Sir,--May I be forgiven for saying that the letter of " R. E. J." on p. 71, 
is simply irrelevant to the (question raised in the communication which 
you did me the honour to print in the January number of The Astrono- 
mical JRegister ? 

I believe that I appreciate simplicity of explanation at least as much 




It did seem to be modelled upon the idea of magnitude entertained by the 
witness at the Old Bailey, who stated, on oath, that the stone thrown by 
the prisoner in the dock was " as big as a piece of chalk." It was th* 
utter vagueness and incoherence of the entire statement (vagueness and 
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incoherence which depriyed it of any scientific valne whatever) that I 
found fault with. 

Whether '* B. E. J." has not enoueh mathematics to understand how 
the angular subtenso of a telescopic field can be 1° y' 42" (which he need 
Bcarcefy be either a Cayley, Hirst, North, SylTester, or Todhunter to do), 
or whether his confidence in the law of gravitation is so shaky as to pre- 
clude him irom believing that the places of the planets can be calculated 
back for four thousand years, is a little wide of the mark. Perhaps 'I 
shall best point out what his admiration for Mr. Waite's form of exposi- 
tion leads to by assuming, by way of Ulnstration, diat your correspondent 
were to wish to know when the meetings of the Royal Astronomical 
Society are held ? Were the question put to me, I should answer, ^ On 
the second Friday in every month, fr^m November to June inclusive." 
This, however, would be too bald, direct, and naked a statement for him ; 
and, if he be consistent, he would prefer to be informed, more IVaitei, that 
** The Society meets during two-thirds of the year, which must comprise 
either summer, autumn, and winter, or winter, spring, and summer ; or 
else, perhaps, autumn, winter, and spring ; unless, indeed, it should 
happen to be spring, summer, and autumn : and that the meetings take 
place either during the first or last halves of the months ; and that, if 
they are not held either on Monday, Tuesday, Wednesday, or Thursday, 
they certainly are either on Friday or Saturday." 

If any one will take the trouble to turn back to p. 287 of your last 
volume, I would reaUy ask, with some confidence, whether this imaginary 
reply is a material exaggeration of the Denning- Waite mode of diction ? 
and should really like to know whether this is the kind of mental pabulum 
that ^ B. £. J." craves, and is so desirous to be supplied with through the 
columns of JTie Astronomical Register f I am, sir, yours faithfully, 

March 7, 1872. A SUBSCRIBER. 

OBSER VING-SEAT. 



Mr. Knobel writes to state that the Handle on the shaft of the Obser- 
ving Seat, in our April Number, has been introduced in error by the 
Engraver, and has no real existence. There is no handle and none is 
necessary. 

TRANSIT OF JUPITER S FOURTH SATELLITE. 



Sir, — On April 8 the satellite traversed a bright streak just s of belt 6, 
and was never more than one-fifth of Jupiter's diameter from his S. pole. 
Air very clear, and fairly steady. With 212 on 9-inch " With-Browning " 
IV. before ingress was small and brownish as usual. Before it was fuUy 
on the planet the advancing side became invisible, a circumstance I have 
never before observed. And it was actually beginning to be dark when 
only half its own diameter clear of the limb of Jupiter. When one 
diameter clear it was easily seen, and was larger, nearly equal in size to 
I. then lusty* Jupiter. At two diameters clear — still darker. At 9*20, 
*when aoout j" from the nearest limb of the planet it was quite black. 
I could then see two slight projections, E. and W., and I thougnt between 
these, and completing a circle, there was a border with a slightly darker 
tint than the background. There was no perceptible change in the 
appearance of the satellite up to 10*20— past mid-transit, and near the 
noon of Jupiter, where we expect his surmce is the most luminous. At 
9*40 the black spot was less than I., which commenced its transit a few 
minutes before. I am, Sir, yours truly, 

Bonner's Road, Victoria Park : T. H. BUFFHAM. 

April 13, 1872. 
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TRANSIT OF JUPITER8 SATELLITES /. AND IV, 



Lost night these were on the disc together from 9-10 to 11-30 Local 
Mean Time. 

There was this striking contrast between the two, that whereas I. was 
daring the whole time utterly invisible, so that its place could not even 
be guessed at, IV. was seen during the whole time of obseryation, as a 
well-defined, almost entirely black spot, much smaller than I should have 
expected. 

When first IV. was observed, it had accomplished one quarter of its 
journey across the disc, and it was watched till within the same distance 
of its egress. 

During the first half of its journey it appeared both blacker and better 
defined man durine the latter, the air being equally good the whole time. 
This transit took place along the S. edge of a dark belt. 

My friend, Mr. Charles Burton, drew attention to the fact that the 
dark spot representing IV. was not round, but decidedly elongated in the 
direction of the belt during the whole time of observation. In this I con- 
curred. Powers used were i <o and 400 on my 7^ inch Allan Clarke. 

On 31st March, I observed transit of III. also as a dark body smaller 
than expected. 

On 9th March, I observed a transit of I., on which occasion also it was 
to me utterly invisible. 

WENTWORTH ERCK. 

Sherrington Bray : April 9, 18^2. 



Addendum to note by Wentworth Erck, Esq., on Transit of Jupiter's 
Satellites I. and IV. of 8th April, 1872. 

The satellite*s following extremity was sharper than the preceding, 
11-30 L. M. T., power 400. 

Loughlinstown : April 10, 1872. CHAS. E. BUBTON. 



Note on Transit of IV. Dec. 30, 187 1. 

IV. When first seen, taken for a satellite shadow on account of its 
blackness. 

I could not satisfy myself that IV. was not circular. When first seen, 
and not more perhaps than its own diameter from the planet's limb, the 
satellite was extremely dark, possibly as dark as when near mid-transit. 
I once or twice thought that the satellite was in contact with a bright 
crescent on its s. p. limb. (This bright crescent was, very possibly, part 
of a white spot on the planet.) 

At 12-20 L. M. T., the satellite was in close contact with the N. edge 
of Gledhill, No. 6. High wind, definition fairly good, at times bear- 
ing 228. 

Instrument used, a 7-inch silvered glass Newtonian, equatorially 
mounted, with R. A. driver. 

CHARLES K BURTON, late of the Observatory, Parsonstown ; 
and Member of Eclipse Expedition, 1870. 



PROCTORS STAR CHART. 



Sir,^?It would be interesting to hear frbm Mr. Proctor some account 
of the peculiarities shown by his star chart of the northern hemisphere. 
In the copy I have — and aoubtless all are the same — there are some 
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features which, I suppose, are due to accident in drawing the origi- 
naL The chief of these is the manifest tendency of the stars to a 
concentric arrangement round the pole. For example, there appear 
to be rich regions in Auriga in dec. 40^ and 45®, and in Cygnus in 
53°, and blank regions in Cassiopeia in dec. 51°, and Camelopardus in 
65°. There is also a slight radiation from the pole, especially between 
oh. and 2h. in RA. The texture of the map, as Mr. Proctor points 
out, is very remarkable, showing a strong tendency of the stars to 
arrange themselves in minute lines, so forming a network. I suppose 
this is correctly drawn. 

lam, 

Tours, (fee, 

T. W. BACKHOUSE. 
Sunderland : Feb. 14, 1872. 



FINE METEORS. 



Sib,. — ^An unusually mi^lficent meteor was observed here on March 
31. The following positions, &c., may be considered pretty accurate. 
First appearance, B. A., 6h. 40m., Decl. 33° ; time, I2n. 9m. It 
first presented no extraordinary appearance, but soon became much 
larger and brighter, illuminating the whole of that part of the sky. Its 
colour was at first white, then red, then an intense purple. It was still 
rapidly increasing in size and brilliancy, when, unfortunately, a house cut 
off all further view of it. Its position then was about B. A., Qh. om., 
and DecL 0°. Duration of visibility, probably not more than one second. 
It left no train. 

Between iih. 40m., and I3h. only tv^ro others were seen. These, how- 
ever, were ordinary '* shooting stars : '* the direction of their motion was 
from the same radiant point, but towards a TaurL 

Yours faithfully, 

Bamsbury, N. : April 4, 1872. F. W. LEVANDEB. 



Sir, — ^A fine meteor, with a long and persistent train, was observed 
here at 7h. 55m., G. M. T. on the evening of March 26. It proceeded 
from about midway between i| Ursa Majoris and y Bootis, and disappeared 
very near to p Cephei. Its colour was orange, and it seemed to be at 
least equal to Jupiter in brightness. 

i remain, yours faithfully, 

Bedford : March 28. THOS. G. E. ELGEB. 



LINNE, 

Dear Sir, — I had a very fine view of Linne on the 15th of March last, 
about 9h. G. M. T. I am induced to communicate this, as I think I saw 
the crater quite as distinctly and sharply defined, though not quite so 
large, as it is represented in Mr. Carpenter's beautiftil (&awing in No. 
70 of the Register, October, 1868. This drawing represents the appear- 
ance in the Greenwich Equatorial of 12} inches aperture on June 26, 
1868, at loh. G. M. T. The crater arose out of the nazy white cloud, as 
a low conical hill, with exactly the appearance depicted in Mr. Carpenter's 
drawing. By a fortunate coincidence, the moon's age was almost pre- 
cisely £e same in both cases, being in Mn Carpenter's 6'3 days old, and 



126 Ijunar Objects. 

in mine 6*37 days. The instrument used was a very fine refractor of 8 
inches aperture, by Cooke and Sons, recently erected here, with a mag- 
nifying power of 550. The definition was exquisite, as I first distinctly 
saw the minute crater with so low a power as 135. 

Yours truly, GEORGE HUNT. 

Chad Boad, Edgbaston : April 13, 1872. 

THE HOLLIS OB SERVING- SEAT. 

Sir, — ^Will you allow me to call the attention of your readers to the 
**Hollis Observing Seat" recently advertised in this paper. I find it a 
most valuable addition to my 3in. Achromatic : indeed for use with small 
telescopes of this sort, it is really the best I have yet seen, and its price 
is almost nominal. 

It is only suited to direct- vision Telescopes, but for them it is invaluable 
for besides being very comfortable, it affords a steady support for the 
head of Ihfe observer. OLIVER J. LODGE. 



Errata in No. 112, page 90, 12th line from bottom, for fitted read filled ; 
page 98, line 28, for or the Royal, read and 

Errata, page 94, at commencement, read, I have not been enabled ; 
loth line, read, the shadow seemed smaller and darker. 

SPIDER-WEBS IN TELESCOPES. 



Sir, — The remarks of Capt. Noble induce the thought that these little 
creatures have been unusually active of late. Having suspected a dimi- 
nution in the light given by a 4-inch object glass, I brought the matter 
to test one evening before daylight was quite gone, by exchanging an 
eye-piece from it to a smaller instrument, when my suspicions were 
confirmed, the smaller giving by far the brighter image of the moon. 
An inspection of the tube was then made, by looking up at the object-glass 
without the intervention of an eye-piece. There was nothing remarkable 
in the view, but a sort of watered silk appearance over the object-glass ; 
this was taken out and cleaned, and I was about to replace it, when 
happily I thought of looking through the tube alone ; there still was the 
same appearance, which, on closer inspection, proved to be a very fine 
web, spun in the middle of the tube, and covered with fine dust. This 
was soon removed, at the same time pitying the poor spider in its effort 
to exist by fly catching in such a barren place. 

It is not only in astronomical matters that the cobwebs and dust of 
earth obscure our view of heavenly things, but the practical lesson for 
those who delight to use these tubes armed with their wonder-working 
glasses, is sometimes to take a peep through them without their aid. 

Yours truly, 

3, Circus Road, St. John»s Wood. NATHL. E. GREEN. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

MAY, 1872. 



By W. R. Bikt, r.R.A.S., F.M.S. 



By employing the period of similar phase of 442 days 23 hours, between 
February 21, 1 871, and May 9, 1872, we can use the list of lunar objects 
inserted on p. 48 of Vol. IX., supplement d — 0, 1871, February 21, 
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= 150® 3/, diminishing to 73° 5' on the 28th. 1872, Mav 9, supplement 
<i — = 152** 7', May 16 ^ 74** 59'. These quantities being accordant 
as to nearness of value with those given in our April number, the list for 
February, 1871, will be available for May, 1872. 

On the 2ist April, 1871 (see vol. IX., p. 102), the value of supplement 
(C — ' © was 155° 38' diminishing to 78° 17' on the 28th, and still further 
to 53° 45' on the 30th. The lists of February and April, 1 871, may con- 
sequently be combined for indicating suitable objects for observation in 
May, 1872. 

' Libration will in a measure affect the positions of the objects given as 
regards the terminator. It is a matter of congratulation that in addition 
to the position of the terminator, the true method of expressing the moon's 
libration is given in the number for April, 1872, viz., the latitude and longi- 
tude of the centre of the visible disk, as seen from the centre of the earth. 
At the times of first and last quarter, when supplement C — = 90°, the 
objects situated near the terminator are as follows : between the first 
meridian and 5° west longitude, and the equator and 5° north latitude, 
Triesnecker^ Rhaticus, Murchison^ and the objects in my catalogue of 
area I. A alpha. Between the same longitudes and the equator and 5° 
south latitude, Reaumur, and the objects of IV. A alpha of my map, on 
the eastern side within the same limits, Pallas and Herschel. Some of 
these by the effect of libration may be on the night side and invisible 
when the moon is in her first or last quarter. 

The following may be added to the list of February, 1871 : Teb. 24, 
Romer, Maraldi. Feb 28, Pico. 

Fifth Zone 0/ objects from North to South. 

Geminus (a), Buckhardt (6), Cleomedes, Mare Crisium, western part, 
Azoul, Firmicus, ApoUonius, Langrenus, Vendelinus, Petavius (c). 

This zone contains some of the finest formations on the western 
hemisphere. From their proximity to the limb they are, however, 
comparatively but little known. * Beyond the striking features mani- 
fested by the large formations Langrenus and Petavius, the details have 
been but partially studied. The early spring months is the best season 
for observing them, and every advantage should be. taken for this purpose 
when the moon is from two to five days old. 

(a) The setnuobliteration of this crater, as the sun attains a considerable altitude, 
is an interesting subject for study during the progress of the luni-solar day. 

(6) Notice the curious superposition of a recent crater on a more ancient one. 

{e) An enlaiKed drawing of Petavius by Madler, with the Dorpach ref ractor» is given 
in the new edition of B. a M.'s map. 



ECLIPSE OF THE MOON. 



A partial eclipse of the moon, visible at Greenwich, will take place on 
the 22nd of May. 

h. m. 
First contact with the penumbra ... 9 9'S 

First contact with the shadow ... ... 10 40*9 

Middle of the eclipse ... ... ... n i8'2 

Last contact with the shadow ... ... n 55*5 

Last contact with the penumbra ... 13 26'6 

Magnitude of the eclipse (moon's diameter = i) o'ii6. 
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ASTKONOMICAL OCCURRENCES FOR MAY, 1872. 



DATE. 


Principal Oocurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Wed 


1 

2 
3 
4 

5 
6 


h. m. 


Sidereal Time at Mean 
Noon, 2h. 38m. 52-878. 


1st Tr. I. 
and Sh. E. 
1st Sh. I. 
1st Tr. E. 


h. m. s. 
952 
10 40 

" 5 
12 II 


h. m. 
Jupiter 

5 0-6 


Thur 






Ist Ec. B. 


1035 


4 57-2 


Fri 




Sun's Meridian Passage, 
3m. 19*443. before 
Mean ISoon 


1st Sh. E. 
4th Oc. D. 


12 28 


4 53*8 


Sat 










4 50-5 


Sun 


848 
1444 


Conjunction of Moon 
and Venus, 2* 30' N. 

Conjunction of Moon 
and Mercury 0° 51' N. 






4 47*1 


Mon 


I 187 
5 9 

22 52 




3rd Tr. E. 
3rd Sh. I. 


9 13 
10 30 


4 43-8 


Tues 


7 

8 

9 

10 
11 

12 
13 


• New Moon 
Conjunction of Moon and 

MTars 2* 13' N. 
Conjunction of Venus 

and Mercury, 1° 59' S. 




8 I 

10 21 

11 50 


440-4 


Wed 






and Tr. I. 
and Sh. I. 
and Tr. E. 


4 37-1 


Thur 






1st Oc. D. 
iRt Ec. R. 


9 2 „ 
12 30 28 


4338 


Fri 






and Ec. R. 
1st Tr. E. 
Ist Sh. E. 


8 342 
839 

9 49 


4305 


Sat 




• 




Moon. 
3 12-5 


Sun 


659 

8 10 
1354 

1958 
350 


Occultation of B.A.C. 

2514 (6i) 
Reappearance of ditto 
Conjunction of Moon 

and Jupiter, 5° i' 8. 
Conjunctionof Moon and 

Uranus^ 3° 12' S. 
Conjunction of Mars and 

Sun 


4th Sh. I. 


754 


4 2*8 


Mon 






3rd Tr. I. 


9 55 


4 52-1 


Tues 


14 
15 

16 


4 5*6 








539-9 


Wed 


}) Moon's First Quarter 
Illuminated portion of 

disc of Venus 0*^58 
Illuminated portion of 

disc of Mars I'ooo 


Ist Tr. I. 


ID 46 


6 26*0 


Thur 




Saturn's Bing : 
Major Axis=39-8i" 
Minor Axis=i5-55" 


1st Oc. D. 


II I 


7 10-8 



Astronomical Occurrences for May, 
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DATE. 


Principal Occurrences. 


Jupiter's SatelUtes. 


Meridian 
Passage. 


Fri 


17 
18 


h. IXL 

8 5 

9 20 


Sidereal time at Mean 
Noon, 3h. 41m. 5777s. 
Occultation of v VirginiR 

Reappearance of ditto 


Srd Ec. B. 
Ist Tr. I. 
&8t Sh. I. 
l8t Tr. E. 
IstEcB. 
&st Sh. E. 


h. m. s. 
8 637 
8 18 
924 

10 37 

10 38 30 

11 44 

8 54 40 


h. m. 
Moon. 

7 54*9 


Saf 




Ist Ea B. 


839-1 


Sun 


19 

20 
21 


9 IS 

10 25 

10 8 

11 20 

828 

9 8 
1454 


Sun's Meridian PaRsage, 
3m. 45 '068 before Mean 
Noon 

Occultation of 6$ Viiginis 

Beappearance of ditto 
Occultation of 66 Virginia 

(6) 
Beappearance of ditto 


1 




9 24-5 


Mon 


Occultation of k Vir^nis 

Beappearance of ditto 
Occultation of 2 LibrsB 
(6) 


4th Oc. D. 


7 SI 


10 12*3 


Tues, 


9 IS 


Near approach of v^ 
Libras (6) 






II 36 


Wed 


22 

23 

24 

25 
26 

27 

28 

29 
30 
31 

1 


11 8*3 
9 26 

1034 
952 

1059 
13 13 

1424 


Full Moon 
Eclipse of tlie Moon 
Occultation of «* Scorpii 

(4) 
Beappearance of ditto 
Occultation of «* Scorpii 

Beappearance of ditto 
Occultation of B.A.C. 

^5395(6) 
Beappearance of ditto 






" S9'3 


Thiir 


14 26 
16 20 


Near approach of 39 
Ophiuchi (6) 

Occultation of 6 Ophiu- 
chi (3D 






12 S9.4 


Fri 




Srd Oc. R 
and Oc. D. 
SrdEcD. 
Ist Tr. I. 

1st Sh. I. 


837^44 

10 16 

11 15 


Arctu- 

rus. 

9 58-6 


Sat 


1734 


Conjunction of Moon and 
Saturn 3° 33' N. 


1st Ec. B. . 


10 50 3 


9 547 


Sun 


1449 




1st Sh. E. 


8 7 


9507 


Mon 


Near approach of 37 
Capricomi 






9468 


Tues 


• 






942-9 


Wed 


2 12*4 


C Moon*s Tiast Quarter 




— - 


938-9 


Thur 






9 35*0 


Fri 






3rd Oc. D. 
and Oc. D. 


844 
11 2 


9 311 


4 JtTN 

Sat 




Ist Oc. D. 


9 31 


9271 



I30 



MOON, 



LiBBATION. 






Tesminatob 


1 


Selenographi 


ic long. 


and lata 


of 


Selenographic longitudes of the | 


the point 


on 


the moon's surface. 


points in 


latitude 60° N., 0° ■ 


which has the earth' 


s centre 


in 


and 60° 


S., when 1 


the sun's ■ 




the zenith. 






centre rises or sets. | 


Greenwich, 


, Midnight. 








• 








long. 


lat 




60° N. 


0° 
Sunset. 


60° S. 


1872. 



















May I 


• .• 


+3-8 


+6-6 


• •• 


— 19-0 


— 17-5 


— j6'I 


2 


• • • 


4-4 


6-6 


• •• 


31-2 


29-8 


28-4 


3 


• •• 


+4*9 


+6-4 


• • • 


—43-3 


— 42*0 

SUNBISB 


—40*6 

■ 


9 


• at 


+2-5 


-0.5 


• • • 


+657 


+64-6 


+63-5 


10 


... 


.''4 


2*0 


• • • 


53*4 


52-3 


513 


II 


• .« 


+01 


3*3 


• • • 


411 


40-1 


39*1 


12 


... 


—1-3 


4*4 


• • • 


28-9 


279 


27-0 


13 


• • . 


2*6 


5*4 


• •• 


167 


15-8 


14-8 


14 


• •* 


3*9 


61 


• •• 


+ 4*4 




+ 2-6 


15 


• • . 


5-0 


6-6 


• •• 


— 7*9 


— 8"8 


-9-6 


16 


• • * 


5-8 


6-8 


• •• 


20*2 


2I-0 


21-8 


17 


... 


6-4 


67 


• •• 


32-4 


332 


33*9 


18 


• •« 


6-6 


6-2 


• • • 


44-6 


45*3 


46*0 


19 


• • • 


6-4 


5*4 


• •• 


568 


57*5 


58-1 


20 


« <• 


5-8 


4'2 


• •• 


69*1 


697 


703 


21 


... 


49 


2-8 


• •• 


— 81-4 


—81-9 


—82-5 


22. 


• • . 


3-6 


— 1*2 






Sunset. 




23 


... 


22 


+0-5 


• « • 


+73-2 


+737 


+74-1 


24 


• • • 


— o*6 


2*3 


• • « 


6ii 


615 


619 


25 


• •. 


+10 


3-8 


« t • 


490 


49*3 


497 


26 


• • . 


2 '5 


5'' 


• • • 


368 


37*1 


37*4 


27 


• a . 


6 <^ 


61 


• • ■ 


247 


24-9 


252 


28 


• •a 


4-8 


6-7 


■ • • 


12*5 


127 


12*9 


29 


• • a 


5-6 


6-8 


• • • 


+0-3 


+0-5 


+ 07 


30 


• a* 


61 


6-6 


• •• 


— ii'9 


—117 


II-6 


31 


• .a 


+6-2 


+6-0 


• •• 


— 24T 


— 24-0 


—23-9 








■ 


SUN. 







Greenwich, 

Noon. 

1872. 
' May I 

2 

3 
4 

5 
6 

7 
8 

9 
10 

II 



• •• 

• • • 

• • • 
» • • 

• • • 



Heliographical 

longitude 
of the centre of 

5661 121+^1 

69-85 

83-08 

96-32 

10955 +125 ^ I 
12279 

136*03 

149*26 

162*50 

17574 
188-98 



Helio^aphical 
latitude 
the sun's disc. 



o 

--3'90 
379 
3*69 
3-58 






— 3*47 

3*37 
3-26 

315 

3*04 

2-93 
2*81 



Angle of position 
of the sun's axis. 



33585 
33604 

33623 
336-44 

336-65 
336-87 

337*09 
337*32 
337*56 
337-81 
338-06 



The Planets for May. 



'31 



12 


• •• 


202'22 


+132 ^ 5 


• • « 


—2*70 


••• 


338*32 


13 


• • • 


215-47 






• • • 


2-59 


• ft ft 


33858 


14 


• • • 


22871 






• • • 


2-47 


• ftft 


33886 


15 


• • • 


241-95 






• • • 


236 


• • • 


339*14 


16 


• • • 


255-19 






• • • 


2-24 


• • ft 


339*42 


17 


• • ■ 


268-44 






• • ft 


2-13 


• • • 


339*71 


18 


• • • 


281-68 






•ft* 


2-OI 


• •« 


34001 


19 


• • • 


294*93 


+ 139 n 


• • • 


— 1-90 


• « ft 


34032 


20 


• • • 


308-17 






• • ft 


178 


ft • ft 


34063 


21 


• • ■ 


321-42 






« • ft 


1-66 


• • • 


340-95 


22 


«*• 


334*66 






«•« 


1*54 


• ft* 


341*27 


23 


• •• 


347*91 






••ft 


1-42 


• ■ ft 


341-60 


24 


• • • 


i-i6 






• • ft 


r3o 


ft •• 


341*93 


25 


t • • 


14-41 






• • • 


1-19 


• • • 


34227 


26 


• •« 


2766 


+146 S 5 


• • • 


— 1-07 


• •• 


342-62 


27 


• • • 


40-90 






• • • 


0-95 


• ftft 


34297 


28 


• • • 


54*15 






• ft ft 


083 


• t ft 


343*33 


29 


• • ■ 


67-40 






• ft ft 


0-71 


• •« 


343-69 


30 


• • • 


80-65 






• • ft 


0-58 


• • • 


34^06 


31 


• • ft 


93*90 


+151 


n 


• • ■ 


— 0-46 


• • ft 


344*43 



TffE PLANETS FOR MA Y. 



At Transit oyer the Meridian op Greenwich. 



Planets. 


Date. 


Bt. Ascension. 


Declination. 


Diameter. 


Meridian. 


Mercury... 


1st 


h. m. s. 
I 54 55 


/ 
+10 42 


ii''5 


h. m. 
23 12-2 




15 th 


2 3 22 


+ 8 58i 


9"-2 


22 25-6 


Venus ... 


I St 


I 24 37 


+ 7 Hi 


io"-5 


22 42*0 




15th 


2 29 39 


+13 24 


I0"-2 


22 51-8 


Jupiter ... 


ist 


7 40 15 


+21 59 


33"*7 


5 06 




15th 


74848 


+21 38 


32"3 


4 14*0 


Saturn ... 


1st 


19 31 45 


—21 28i 


i5"-6 


16 50-1 




15th 


19 30 54 


—21 31 


i6"-o 


15 54*2 


Uranus ... 


4th 


7 59 4 


+21 12^ 


4'*o 


5 7*5 




1 6th 


8 38 


+21 8 


4-0 


4 21*9 



Mercury is not in a good position for observation, rising about a 
quarter of an hour before the sun at the beginning of the month, the 
interval increasing to about three quarters of an hour at the end. 

Venus rises about half an hour before the sun. 

Jupiter is still well situated for observation ; towards the end of the 
.month he sets before midnight. 

Saturn towards the end of the month rises before midnight, and will 
be visible for the rest of the night, but too low to be well observed. 

-Qranus is still visible. 
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ROYAL ASTRONOMICAL SOCIETY. 



Session 1871 — 72. 
Seyenth Meeting, May loth, 1871. 
Professor Arthur Oayley, F.B.S., President, in the Chair. 
Secretaries — E. DanMn, Esq., and B. A. Proctor, Esq. 

The minutes of the last meeting were read and confirmed. 

Thirty-three presents (chiefly serials) were announced and the 
thanks of the Society given to the respective donors. 

The following papers were announced and partly read : 

Observations of Planet 120: by Dr. Peters. 

The places given extended from April 1 1 to 19. It appeared 
that Dr. Peters made an independent discovery of the planet on 
the nth, in America, one day after it had been found by M. 
Borelly, at Marseilles. 

Elements of Minor Planet 119 : by M. Pechale. 

The results arrived at from four observations are as follows : — 

Epoch 1872* April 28*5, Mean Time, Berlin. 

O / K 

M ... 164 2 4 

IT ... 36 34 33 

Ascending Node 203 39 38 

i ... 6 30 31 

... 8 3 II 

fi ... 862'''o8 

Log. a 0*40964 

Eclipse of Jupiter's Third Satellite, April 11, 1872: by 
Oapt. Noble. 

This was only 2m. 19*99. after the Nautical Almanack time, 
showing, as . Oapt. Noble remarked, a great improvement either 
in the satellite or the tables. 

VOL. X. 
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Mr. Dunkin said the last eclipse of the fourth satellite differed 
only 4m. from the prediction. 

Occultations of Stars hy the Moon : by Oapt. Noble. 

The star B.A.G. 3579 disappeared at 9h. 48in. 37*28. L.S.T. 
= 7h. 59m. 40*8s. L.M.T., and reappeared at loh. 6m. 19*53. 
L.S.T., = 9h. 17m. 10-43. L.M.T. 

The occultation of 1 Leonis on the same night was partially 
observed. 

On errors in Vlacq^s Table of Tm figure logarithms of Numbers : 
by Mr. J. L. Glaisher. 

The author read an interesting account of his inquiries on this 
3abject, from which it appeared that most of the tables in use 
were reprints from Vlsicq's, and had the same errors. He had col- 
lated all the tables of errata, and compiled a complete list, about 
700 in number, out of the 100,000 logarithms in the table, but 
at least half of them were quite unimportant. He also asked for 
any information as to the iSe of Vlacq. 

On the recent Solar Eclipse : by Col. Tennant. 

The author in presenting a lengthy report of the observations 
made by his party, said that there was little of it which could be 
condensed into a conversational narrative, the principal results 
being the photographs which he exhibited. These were six in 
number, but one was imperfect from the clock stopping, and one 
had been damaged. The remaining four he hoped would be 
printed. Personally he had observed with a 6-inch telescope, 
stopped down to about 2^ inches, so as to secure a large field. 
Capt. Herschel's telescope, fitted with a spectroscope, was guided 
by the same movement as his, so that they might always observe 
the same thing. The result of the speaker's observations was that 
he was convinced every part of the corona was a solar phenomenon, 
the rifts and rays being all connected with the prominences. In 
the spectroscope no change from former results was noticed. The 
usual allowance of lines was seen. As the sun went out the 
number of bright lines increased, but the exact moment of extinc- 
tion was lost, so that the complete reversal of the Fraunhofer 
lines was not witnessed. The lower part of the light, close to the 
moon's limb, appeared to consist of masses of vapours which 
effect the absorption, producing the dark lines. The bright lines 
in this stratum appeared in such enormous numbers that it was 
useless to attempt to identify them. They were seen on a some- 
what light ground, it not being likely that the back ground could 
be entirely black. Some were noted, but they came out so rapidly 
close to the dark limb of the moon, that they could neither be 
counted or mapped in the two or three seconds available. The 
photographs were, he thought, as good as any that had ever been 
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taken^ at any rate, as to the three first, and he said this after 
having seen those taken by Mr. Davis (Lord Lindsay's assistant), at 
Bekul. One thing was absolutely certain, viz. : that the corona 
was connected with the prominences to a certain extent. (This 
was illustrated by a sketch.) The place immediately behind a 
prominence was comparatively dark. The rifts seem to radiate 
from the sides of the conical prominences. The photographs 
gave a very fair representation of the corona, as seen with the eye, 
but, of course, did not show the light extending so far as the eye 
alone conld trace it. One portion was seen to extend quite a 
radius of the moon from the limb, but in the photographs it 
looked from 8^ to 12' only. The original negatives, which were 
at Greenwich, shewed more detail than the glass positives ex- 
hibited. The corona decreased so rapidly in luminosity from the 
Sim's edge, that the outer portion was very faint. Li the reports 
of the 1 870 eclipse it had been remarked that near the sun there 
was a ring of uniform brightness for a certain distance, beyond 
which the light degraded rapidly, but nothing of the kind could be 
seen on the last occasion. He was satisfied the diminution of the 
light of the corona was gradual in this eclipse, although there 
was a glare extending for 3 ' or 4 ' from the pronainences. His party 
were extremely lucky to have done so much, for after several days 
of fine weather it rained heavily the night before the eclipse, 
which caused them to be enveloped in a thin mist next morning, 
through which the observations were made. Their elevation was 
8,600 feet above the sea, and the air was bitterly cold and damp. 

Li answer to various questions GoL Tennant further stated that 
it was most difficult to notice the coming out of the bright lines, 
as they appeared by fits and starts, and there was always a dim 
coloured spectrum behind them. 

Mr. Banyard enquired whether all the lines came out at the 
same level, or whether the most marked ones were not higher 
than the others ? 

GoL Tennant said that he was not the spectroscope observer, 
and, therefore, could not answer this question, but as everything 
seen occurred in three or four seconds, he thought it unlikely this 
difiPerence could be noted. 

Mr. Banyard : Perhaps I should rather have said different 
times than levels. 

Gol. Tennant : There certainly must have been a difference in times, 
but the succession was so rapid that lines could not be identified. 

Mr. Banyard : Was the spectroscope an integrating one ? 

Gol. Tennant : No. It was an ordinary slit spectroscope. We 
made one of the kind referred to, but it broke down altogether, 
and, I think, we got on quite as well with the other. 



1 36 Meeting of the Royal A stronomical 

Mr. Brett : If Col. Tennant, in speaking of a ring of uniform 
brightness in the corona nearest the moon's limb^ refers to my 
observations in Sicily, I can only say that the appearance was 
most decided, but I only saw it just before totality. 

Mr. Elger suggested that the mist spoken of by Col. Tennant 
might have diminished the light of this zone. 

Col. Tennant : The mist was only a slight dampness, and looked 
as if we could almost push the telescope through it in a few feet. 

Dr. De la Bue wished to remark on the great value of the 
photographs exhibited by Col. Tennant, which as far as his oppor- 
tunities of comparison went excelled all he had ever seen. There 
was about them an amount of precision and definition very re- 
markable, which was quite conclusive evidence that the phenomena 
depicted were objective and belonged to the sun. As in 1 860 the 
speaker's photographs proved that the prominences belonged to 
the sun, so Col. Tennant's now did the same for the corona. By 
looking at the connection of the rifts and prominences it would 
be seen as the moon moved, and covered and uncovered them, 
they kept together and occupied the same position in the last 
picture as in the first. 

It would be very interesting to compare these photographs with 
those taken by Lord Lindsay's operator at a distance, and see if 
the principal points preserved the same positions in both. In i860 
the speaker was able to compare his pictures with those taken by 
Secchi at a distance, having an absolute difference of eight minutes 
of time, and proved the prominences were at the same angles. It 
wa^ important to do this now, and ascertain if, apart from any 
change in the prominences during the time, they were seen in the 
same places. 

Capt. Noble said that when the thanks of the meeting were 
given to Col. Tennant they would be the more hearty, as he had 
been the first of the observers who had come forward to remove 
the disgraceful state of ignorance in which the society had been 
kept by others, who had arrived here long ago. He then noticed 
that, whereas Col. Tennant spoke of a dark background to the 
prominences, observers, in 1870, at Gibraltar, saw just the reverse ; 
one of the officers having told the speaker that wherever there 
were red mountains the corona extended further in those direc- 
tions, and as this statement was made by a person having no 
preconceived theory, it was of considerable weight. 

Col. Tennant said that two sketches made by Capt. Morant 
fully confirmed his statement, as in these the rifts seemed to 
diverge from the sides of the prominences, but he doubted if this 
were the case generally, as the corona was probably produced by 
jets from the prominences. 
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Capt. Noble enquired whether Oapt. Tupmao was present^ and 
fiading he was not, said his object had been to ask Gapt. Tupman 
to read a telegram he had received immediately after the eclipse 
from the chief of the expedition, stating that the corona ''was 
almost entirely atmospheric." It seemed, however, that the 
gentleman referred to had afterwards changed his opinion. 

Bev. F. Hewlett : Is there not a special difficulty in supposing 
the rifts to be connected with the prominences, when it is remem- 
bered that the latter are mere projections of very little thickness, 
but the rifts must extend entirely through the solar atmo- 
sphere ? 

Mr. Proctor thought the difficulty would disappear on consider- 
ing that the corona could not be a shell surrounding the sun, but 
flatter and flameshaped. He had once suggested that its form 
might be produced by the revolution of a double hyperbola round 
the sun's axis, and the point started corroborated his view. We 
were driven to conceive of the corona as like cone-shaped flames, as 
an3rthing like an atmosphere with rifts through it was quite in- 
admissible. 

Dr. Huggins enquired whether any polariscope observations 
were made ? 

CoL Tennant said he meant to have done this, but the appa- 
ratus did not arrive in time. He indeed had a Savart, but found 
no time to use it. Dr. Broughton, who examined the vertical 
plane of the corona only, saw strong and unmistakable radial 
polarisation, and it was strong also where the corona was not 
visible. This must have been from some peculiar cause. In 1868 
the polarisation was plain. 

Dr. De la Eue had been going to ask the same question as Dr. 
Huggins, because there was another way of accounting for the rifts. 
The prominences gave less light than the photosphere, and, there- 
fore, shut off light, leaving less to fall upon the corona. 

Mr. Elger: In Sicily the drawings made, in 1870, by Pro- 
fessor Watson and Signer Carlentini, compared with those made 
at Gibraltar, showed that the rifts corresponded in being between 
the prominences, and that the corona was strongest over the pro- 
minences. 

Mr. Banyard made some further remarks, and a drawing on 
the black board to explain his views as to the black lines or 
sticks in the corona. 

OoL Tennant said he doubted if we had data enough at present 
to discuss the subject further, but he would point out that in the 
photographs (he did not say always but generally), there were 
under the black radiations indications of faint prominences. 
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These were, of course, black divisions between brighter parts of the 
corona — not things of themselves but simply absence of light. 

Mr. Banyard : In Lord Lindsay's pictures there are four black 
sticks very well marked. 

Col. Tennant said he had not before seen Lord Lindsay's pic- 
tures, but looking at them now he could see the prominences 
under these black lines. 

After some further conversation as to the connection between 
the rifts and the sun's poles, Ool. Tennant was asked how long 
the plates were exposed, and replied that the times varied very 
much. That originally it had been intended to act upon a 
system, but under the circumstances of the weather the operator 
had very wisely given this up. The exposures were 15, 10, 8, 5, 
and 6 seconds, and he thought the -short exposure was as good as 
the longer. 

Mr. Banyard asked whether the outer corona could be seen in 
the origina] negatives, or whether it had disappeared in var- 
nishing ? 

Col. Tennant: The negatives are^at Greenwich and are not 
varnished, but 'I can see no more of the corona than in these 
positives. 

Mr. Oarrington enquired how the direction of the sun's axis 
had been ascertained ? 

Mr. Banyard : By taking plates before the sun was covered, 
and using your formula, founded on data given by the direction 
of the spots. 

On an Altazimuth Mounting for Telescopes, especially adapted 
for the use of Observers who have no permanent observatory : by 
Mr. J. Brett. 

This telescope was exhibited and described by the inventor, 
but without an engraving will hardly be understood. When 
closed, nothing is visible but a rectangular polished mahogany 
box standing upright. This is the tube of a 9J inch silvered 
glass reflector, one side of which tube opens and discloses two 
legs made of brass tubes hinged in the middle, which, upon 
touching the ground, bend, and form with the tube a triangle, 
the telescope being the hypotheneuse. The lid of the tube opens 
back, and forms the nose-piece for the eye-pieces which are 
stowed away on the inside of another little door in the tube. 
The legs terminate in long steel screws, by which motion is given 
to the wooden tube. The speculum end resting on casters, quick 
motion in azimuth is obtained by moving the instrument bodily, and 
slow motion by one of the screws. Quick motion in altitude is given 
by drawing out the legs, and slow motion by one of the screws. 
The brass tubes contain springs to counterpoise the weight of the 



Society J May lo, 1872. 139 

telescope. There is another door near the bottom of the tube to 
uncover the speculum^ and the middle of the upper side is made 
of cane lattice work to avoid air currents in the tube. The 
mounting would do for any kind of telescope, but it is easy to 
get steady stands for refractors, and Mr. Brett thought for the 
Newtonian reflector this was both steady and portable. 

Mr. Lassell enquired whether the telescope could be lowered to 
the horizon ; and the President asked its weight ? 

Mr. Browning, who made the mounting, said the whole instru- 
ment weighed less than 40 lbs., and could be easily carried. 

Mr. Brett showed that the telescope could be set to a very low 
altitude, and that, if the horizon were wanted, the speculum end 
could be set on a bench, and the required position obtained. 

Mr. Dunkin enquired if the zenith could be observed % 

Mr. Brett : Yes ; but in that position the action of the screws 
is very slow. 

Mr. Browning : I have worked with this telescope, and find it 
very fairly steady, and, as compared with most portable stands, it 
is very steady. It is also easy to follow a stsu: with an almost 
equatorial motion by working both screws at once. 

Dr. De la Bue said that the Society was much indebted to 
Mr. Brett for exhibiting so very portable and efficient an instru- 
ment, but he (Mr. B.) was under a misapprehension if he thought 
there was any difficulty in mounting large reflectors equatorially. 
To say nothing of Mr. Lassell's and the speaker's own instru- 
ments, the 4 foot reflector made by Mr. Grubb, of Dublin, was so 
beautifully mounted that a boy of fourteen could move it in any 
direction, and reverse the axis. With respect to air currents in 
the tube, he did not think the lattice work would get over that 
difficulty. He had found that sort of structure acted like a solid 
panel. There must be hardly any tube at all to prevent these 
currents. 

Mr. Lassell : The whole o£ the lower side is open where the 
legs come out and retire, and I think there could hardly be any 
currents in this state of things. 

Mr. Brett : The top is solid to keep the dew off. 

Dr. De la Bue : I tried to make the tube of my telescope of 
lattice work, but was obliged to resort to a complete skeleton of 
4 pipes only. 

]Si&. Lassell said such a skeleton mode of construction had the 
inconvenience of constituting a sort of ^olian harp in strong 
winds. He did not mean to say vibrations were audible to the 
ear, but they were to the eye. 

In answer to a question, Mr. Brett stated that the speculum 
was bedded on felt, with a little play around for expansion. 



140 Meeting of the Royal Astronomical 

Mr. DunMn: The instrument appears very portable; is it 
intended for travelling ? 

Mr. Brett: That is one object, but readiness at home was 
equally aimed at. I can carry it out of doors and get it to work 
in five minutes. 

Mr. Lassell : It appears to be a powerful instrument in a very 
small compass, and possessing great portability. 

Note on the Discovery of Saturn* a Second Satellite: by 
Mr. Proctor. 

This paper referred to the discovery, by Sir W. Herschel, of 
the second satellite in order of distance from the planet, and 
was partly designed to elicit information on the subject. It has 
been usually stated that this discovery was the first fruit of the 
use of the 40-foot telescope, and made on the day that instru- 
ment was completed, but Dr. Bobinson had denied this, and Sir 
J. Herschel had subsequently stated that he found, from a private 
memorandum of his father's, that the satellite had been dis- 
covered with a 20-foot telescope. 

This has generally be enconsidered as final, but Mr. Proctor, 
having referred to Sir W. Herschers papers, is by no means 
satisfied with the usually accepted result, and finds in the 
Philosophical Transactions statements which leave the whole 
question of the discovery open to further evidence, as there are 
passages from which it may be inferred that it was a result of 
the use of the 40-foot refiector. It is usually stated that the 
discovery was made in August, 1789, and the mention in the 
private journal that this was done with the 20-foot telescope 
would — a priori — be assumed to be correct, but a private and 
hurried entry is often wrong, while a public statement, which 
would necessarily be carefully read and revised, may be more 
correct than a mere formal entry. There is another mention of 
this discovery in the Philosophical Transactions for 1790, and 
again at the end of a list of nebulae there is a note of the 
discovery of the sixth satellite, and a promise that an account of 
this discovery, with the 40-foot telescope, shall be read at the next 
meeting. The discovery was in August, and this was printed in 
November. Another piece of evidence is that Struve was pre- 
sented with a copy of all Sir W. Herschel's papers, which must 
have been read over and annotated by their author, and Struve 
has stated that the 40-foot instrument led to the discovery. 

Note on the Densities of Jupiter's Satellites: by Mr. Proctor. 

These densities are uniformly quoted in our text books as very 
small, and generaUy in company with La Place's masses. Thus, 
in Lardner's Hand Book, they are stated to be lower in density 
than Jupiter himself, which makes them lighter than water. 
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Authors and compilers should not take these things for granted 
but examine them and give the authority for them. As a matter 
of fact the second satellite is about 2,000 miles in diameter, or a 
40th of that of Jupiter. If it be of the same density as the 
planet^ the mass would be 0.0000156, but it is 0,0000232, or 
nearly twice as much, so that the density is twice that of water. 
All the four moons are in the same category, and, therefore, even 
if the real diameter of Jupiter be not overrated, it indicates an 
approach in density to that of our own satellite. 

Mr. Lassell remarked that the controversy between Dr. 
Bobinson and Sir J. Herschel as to the telescope used in the 
discovery of Enceladus occurred in 1843, and was carried- on by 
letters in the Aih€n<mim, He recommended that this corres- 
pondence should be referred to. He thought Dr. Robinson was 
probably right, but did not admire his animus. With respect to 
the papers of Sir W. Herschel in the Philosophical Transactions, 
the author rarely mentions the instrument with which he made 
any observations. He says that the 40-foot telescope was com- 
pleted on a certain day, on which day the sixth satellite was 
discovered, but he does not say it was with that telescope. 

On Astronomical Units : by Ool. De Orespigny. 

On the Nutoscope, an Instrument for shewing Precession: by 
Professor Zenger. 
* On Tables of Jupiter^ s Satellites : by Mr. Maguire. 

On the Value of the Stereoscope as applied to the examination of 
Eclipse Photographs : by Mr. Banyard. 

At the last meeting the combination of different photographs 
taken during a solar eclipse had been suggested as a means of 
proving that the corona is a solar appendage, and if such evidence 
could be relied on, its importance could not be exaggerated. The 
author, therefore, wished to examine how far such appearances 
could be trusted. The point is whether the rays are bodies of 
three dimensions, and upon this question shading has great 
influence. Artists constantly, by shading two dimensions, give 
an effect of solidity due to three measures, but this does not 
prove that there is a real parallax. During the discussion of a 
microscopical question, Mr. Beck photographed a glass tumbler 
covered with knobs, and the picture, if looked at one way, 
appeared in relief, and in another, pseudoscopic. So the eclipse 
streamers, if shaded, might look solid. We cannot be too careful 
in the use of lenses. Even a single convex lens, used to look at 
pictures of flowers, &c., will give a considerable effect of relief. 
In i860, the photographs showed that the moon was passing over 
the prominences, and thus proved a real parallax ; but fhe distant 
corona being further from the limb, and destitute of points for 
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measurement, cannot be treated in this manner. The promi- 
nences can thus be shown to be behind the moon, and perhaps 
certain details of the corona might be measured in the same 
manner, but not the more distant and faint parts. As regards 
the value of the stereoscope in comparing photographs taken at a 
distaQce from one another, such as Lord Lindsay's and Col. 
Tennant's, it was remarkable to see how the light and shade were 
increased by superposing, and the stereoscopic effect increased in 
proportion. As to the moon appearing globular in such com- 
bined pictures, no one had ever described the moon as seen of such 
a shape during an eclipse, but only as a yelvety disc of different 
colours. Its motion was only about 2 ' during the totality, and 
was rotating on its axis in the contrary direction. He, therefore, 
thought that such a small motion could not produce pictures so 
different as to give the round form which had been referred to, 
and which certainly could be produced by combining pictures of 
the moon taken at the extremes of libration. Upon the whole it 
was not probable that any reliable evidence that the moon was a 
globe, or that the streamers of the corona were solid bodies, could 
be obtained from pictures taken during the few minutes of an 
eclipse when combined in the stereoscope. 

Dr. De la Bue : I do not quite understand what Mr. Banyard 
means by his body of three dimensions ; or what he assumes the 
stereoscope is not capable of bringing out. 

Mr. Banyard : I mean the bringing out of the corona behind 
the moon as a body having some thickness. 

Dr. De la Bue: I do not know who originated the theory 
involved in this latter point, but I am perfectly certain that 
the stereoscope enables us to see that the corona lays behind the 
moon. 

In the course of some further conversation. Dr. De la Bue said 
that all kinds of corroboratory evidence were required and 
became valuable, but he thought Col. Tennant's photographs 
were quite decisive as to the nature of the corona being solar. 

Mr. Banyard said that Dr. De la Bue's pictures, in i860, 
proved that the corona, near the limb, was solar, but it hardly 
seemed possible to fix upon any distant points and submit them 
to measurement in the same way as the prominences. Probably 
the pictures required a longer exposure to obtain greater extent 
and detail of the corona. 

Col. Tennant said some of the coronal effect might be produced 
by terrestrial causes, but no one who saw the last eclipse could 
have any doubt that the corona near the prominences belonged 
to the sun, and that the moon passed over it just as it did over 
the prominences. 
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Dr. De la Bue : What, is the diameter of this corona 9 

Gol. Tennant : Quite a semi-diameter of the sun. 

Mr. Brett enquired whether the rifts ever came as near the 
limb as five minutes, and was answered that they came quite 
close^ or within a few seconds. 

Mr. Proctor: The streamers cannot produce an extension of 
themselves. A great part of the coronal light is doubtless 
reflected, 

Mr. J. Beck asked whether the polarization observations did 

' not tend to prove that the coronal matter was of two kinds. In 

Spain his experiments led him in this direction. The difficulty 

of such observations lay in the polarized light prevailing in 

our atmosphere during the eclipse. 

Mr, Proctor : The spectroscope shows more than this. Janssen 
saw bright lines in the corona, and also the black lines from the 
reflected solar light. We must receive a considerable quantity of 
light from that kind of matter. 

Mr. Eanyard : I think Mr. Beck's observations answer himself. 
There is more polarization on the corona than on the dark moon.' 

The discussion, which had been extremely animated, here 
terminated, and the meeting adjourned. 

The plans of the new apartments of the Society at Burlington 
House, and which it is expected may be ready in about a year, 
were exhibited in the library, and excited much interest. 
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N.B. — We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



THE SUPPOSED PLANET VULCAN, 



Sir, — Under the heading " Cui Bono ? ** an anonymous correspondent 
(and I would remark here, en passant^ that persons when eiven to adverse 
criticism generally find it convenient to adopt a nom de plumes instead of 
affixing their names to their communications,) has endeavoured to show 
that the record of an observation made by Mr. Waite, of the suspected 
Planet Vulcan, is absolutely worthless in consequence of the indefinite 
character of the language employed. And your correspondent, waxing 
humorous, thought it could appropriately be placed side by side with the 
remarks of the renowned Mrs. Nickleby. In your last number also, he 
has continued (in reply to R. E. J.) to pursue the subject, and, " by way 
of illustration," takes up your valuable (and limited) space with a most 
absurd disquisition in regard to the meetings of the R. A. S. 

Now, Sir, without referring to the letter of R. E. J., (who, like many 
of your readers, would, no doubt, like to see Astronomical subjects more 
simply explained,) I should like to say to "a subscriber" in regard to the 
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obseryation by Mr. W., that I did not attach much importance to it, but 
simply placed it on record, believing as I do, that many facts which at 
one time are considered of no importance at all, may possibly acquire 
Talue at a future period, and be found of use for reference in a comparison 
with other observations. I know very well that Mr. W.'s statement was 
not altogether definite or satisfactory, and that it is scarcely possible the 
object he saw could have been a planet ; probably it was a conspicuous 
sun-spot^ and, if only this, I consider the observation worth recording, for 
it is not very often that a spot is visible to the unassisted eye, though 
(in consequence of the many large macula which have existed) during the 
last few years thev have not been unfrequently observed. 

"A subscriber''^ would have done much better if he had pointed out, 
briefly, the extent of the *' incoherence and vagueness " of the statement 
in question, and not have ridiculed it in the manner he has done. It would 
have been much more appropriate I imagine. 

Hollywood Lodge, Believe me, Sir, 

Gotham Park, Your obedient servant, 

Bristol ; May 6, 1872. WILLIAM T. DENNING 



CONNEXION OF CONJUNCTIONS WITH METEORO- 
LOGICAL CHANGES. 



Sir, — The interesting discussion of the R. A.S., reported in the current 
number of the Register, shows the wonderful advances which are being 
made in that branch of science which connects astronomy and meteoro- 
logy. It may not be uninteresting, therefore, to give the following very 
curious table, which would seem to show some remote connexion between 
planetary conjunctions and the disturbances in the atmosphere, as 
denoted by the-barometric range : — 

Number of j. - 

Month. conjunctions Barometer, 

or oppositions. 

1872. January 4 1*80 inches. 

A.prii •*• ,,. 2 ••• ... 1 37 tt 

March i 1*01 „ 

February 0*66 „ 

These remarkable results are rendered additionally suggestive by the 
phenomena which have accompanied the conjunctions, in January, for 
instance, there were conjunctions of Mercury on the ist, and Saturn on the 
3rd ; two days after, the barometer plunged down to 28*84 inches. On the 
15th and 19th, Jupiter and Uranus were in opposition, and four days after 
the barometer descended to the amazing depth of 28*35 ii^ches I Thus each 
pair of conjunctions and oppositions was followed a day or so after by a 
remarkable barometric depression. Of course this may be merely 
coincidence, but it is very remarkable, nevertheless. The conjunction of 
Mercury on the loth of March was accompanied by aurorse on the 8th, 9th, 
and loth, and the next conjunction of the same planet, on April 24th, by 
heavy thunderstorms all over the country, from 23rd to 27th. On this latter 
occasion, namely, the 24th, Vesuvius burst into action. On the former 
occasion, March loth, temperature fell 15°, and the barometer rose 0*83 
inches, both within three days. I do not offer these facts as being of much 
importance, but they may prove interesting to many readers. 

Yours respectfully, 
London : May 10, 1872. OBSERVER. 
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CUI BONO f 



Sir, — A ** Subscriber's " reply to my letter of last March would, perhaps, 
be more properly answered by Mr. Waite than myself, but haying once 
defended this gentleman's diction, I am induced to beg the insertion of 
these few lines, not with the view of continuing a controyersy which can 
haye little interest for your readers, but to show that the effete argument 
«id puerile sentiments of your correspondent are far more below the 
standard of matter that one would look for in your publication, than the 
simple and honest statement of Mr. Waite which gaye rise to this question. 
If a *' Subscriber " took no particular exception to the " ordinary sized 
marble " form of expression, he implied it in his general condemnation 
of what he was pleased to call ** the platitudes of the self-styled Obserying 
Astronomical Society," and the idea conyeyed to his mind that the marble 
might be the size of a bit of chalk, merely shows a lack of common appre- 
hension on his part, inasmuch as I maintain that a spot on the sun 
described as being as large as an ordinary sized marble, does giye an 
appreciable comparison of the two objects. 

With reference to my mathematical acquirements, I know that two and 
two make what we are pleased to call four, and that ten twos make 
twenty ; but I do not know what a long column of twos would be 
equivalent to without adding them together; and reasoning in this manner 
(not that my confidence in the law of grayitation is ** shaky"), I yenture 
to repeat that I haye more confidence in the record of a fact happening 
as it were yesterday, than in the infallibility of any one calculating the 
position of the planets 4,000 years back. 

The childish and exaggerated illustration a " Subscriber " giyes of Mr. 
Waite's doubtful description of the time of year when the transit of the 
supposed planet occurred would not be worth notice, unless it were to draw 
attention to the care Mr. Waite took that he should not mislead. He says 
his house faced due West, and that the sun was setting immediately 
opposite, the implication to a mind of ordinary capacity oeing that the 
season m«ist have been Spring or Autumn ; but for the reason that he is 
unable to determine at which of these two periods the event happened, we 
are favoured with as lamentable an attempt at facetiousness as it is 
possible to imagine, probably to the amusement of a ** Subscriber," but 
certainly not to the edification of any one who has taken the trouble to 
read his letter. 

I am, Sir, yours obediently, 

B. £. J. 

London : May 6, 1872. 

[We cannot insert any more letters upon this controversy. — Editor.] 

THE UNFINISHED PROBLEM, IS THERE A LUNAR 

ATMOSPHERE? 



Sir, — It was observed not long ago, by an American Professor, that 
^ the hopes of Astronomy lie in the number of observers, and in the 
concentration of the action of many minds." Presuming, on looking at 
the scope and design of the Registery you may endorse the foregoing 
sentiment, I have taken the liberty, as a constant reader, to ask a place 
for a few remarks, on purpose to draw the attention of your observing 
readers, to an observed lunar phenomenon that I had the fortune to 
examine with my 11 -inch silvered objective, in March last, and that 
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considered at the time was intimately connected with and bore upon the 
solution of that question at the head of this communication. 

The phenomenon I refer to was the unusual appearance of the shadow, 
which was resting at the time of observation, on that crescent-shaped 
plain which has been termed by Beer and Madler the most magnificent of 
all lunar landscapes when fully lighted up, viz., " Sinus Iridum/' a well 
known region to every observer: However, as I am occupied this year 
in registering all my lunar observations, I will insert here from my note- 
book the exact impressions made in the observatory during the continu- 
ance of that phase of illumination which I am about to notice. 

The most remarkable appearance in the field at this hour is the shadow 
which covers up the level plain of Sinus Iridum. It appears not to be 
black like the ordinary lunar shadow, it partakes just now of a light grey. 
I see dimly through it the surface below, indicating that close to the 
surface some etherial matter exists, which is capable to refract and absorb 
some of the incident tangent beams of the rising sun. 

Bearing on the point I see the Rev. Mr. Webb, in his valuable treatise 
on celestial objects, mentions that the late great observer, Dawes, alone has 
traced a faint glimmering of light in the midnight shade of some of the 
lunar craters, which was the result of reflection from the cliffs above 
illumined by the full sun, and not from an atmosphere. 

In the present case, it will be observed, the conditions are different, the 
light grey aspect must have had its origin from some other cause, for 
here the shadow was sweeping over a large open plain free of all cliff 
brilliancy, and from Laplace in the west to Heraclides in the east, the dis- 
tance is over 200 miles. 

From the German measurement^ of the high cliff ridge which surrounds 
the plain we get approximately the depth or volume of the shadow across 
it, which, at least, cannot be less than ten or twelve thousand feet. But 
this phase takes place only when, in the lunation, the upper limb of the 
sun is just beginning to show dimly the highest peaks on uie most eastern 
portion of the great surrounding parallelism. 

Hoping that in the May lunation some with larger aperture and longer 
focus will inspect the above lunar phase, I will insert here some of the 
lunar and terrestrial conditions at the time of observation in March last. 

Toronto Time. * 

1st. Time of observation, March 19, 6 p.m. ; or, G. M. T. iQd., iih. 
17m. 

2nd. Moon from conjunction, lod. 8h. ; pr, G. M. T. lod. I5h. 25m. 

3rd. Moon's distance from Apogee, 10 days motion. 

In conclusion, I may add, that the above notice was suggested to the 
writer on perusing in your March number the different reports of the 
last eclipse expedition to the Royal Astronomical Society. 

All the different impressions made, and the various renderings given, of 
the same phenomenon, by our most eminent observers, are truly perplex- 
ing. It may be traced now that by a very flight geographical change of 
the situation of the eye within the lujiar umbra at this grand spectacle. 
The edge of the moon affects or changes greatly the entire solar aspect, 
which strongly suggests among other things the importance of making 
every effort to solve that problem, " Is there a lunar atmosphere ? " 

I remain, Sir, yours respectfully, 

M. TURNbULL. 
Spadina Avenue, Toronto, Ontario : 
April 12, 1872. 



TRANSIT OP VENUS. 



We are very glad to be able to announce that the United States Senate 
has unanimously passed a bill, appropriating 50,000 dols. to meet the ex- 
penses of the observations upon the transit of Venus in 1874, on the part 
of the National Observatory in Washington. The bill has been iatro- 
duced into the lower house, and will doubtless soon become a law. — 
Nature, 



NOTICE OF A LECTURE BY PROFESSOR G. B. DONATI, 
ON ''AURORA BOREALES, AND THEIR COSMIC AL 

ORIGIN.'** 



Only the very few Italians who had travelled to regions much nearer the 
poles than their own country, had seen a g^rand aurora before October, 
24, 1870. 

Description of aurora of February 4, 1872* * ♦ * ♦ About 8 
p.m., there appeared in the south, in the constellation of Orion, luminous 
waves of no great size, which becoming coDtinually brighter, mingled 
together ; broke, disappeared, and re>appeared in forms always different ; 
and finally arranged themselves like thin and very white darts, which 
formed a small but most beautiful crown, in fashion like a fan, with its 
concavity turned below. It seemed as if they formed an aurora austraJis 
on a smaller scale than the great general aurora. 

Theories of Halley, Coates, and Marian. Electric theory insufficient. 
Electrometers do not indicate an extraordinary increase of electricity in 
the atmosphere during the development of auroras. Explanation of the 
auroral phases as a magnetic phenomena. That the aurora is an electro- 
magnetic phenomenon no one can now doubt — but are electricity and 
magnetism its cause, or merely its effect ? The researches of Loomis 
prove that the number of auroras has a maximum and minimum about 
every ten years : and this is also confirmed by the examination which I 
have begun of along series of records relative to auroras, in the observatory 
here • ♦ ♦ By that series it appears that in the period of about ten 
years, there are two or three consecutive years during which fine auroras 
are seen in places which are not very near to either of the poles of the 
earth ; whilst in the intermediate years they are either not seen in those 
same places, or if seen are only very faint.f Since no known atmospheric 
phenomena can account for this decennial period, it is necessary to 
examine whether auroras, in place of being classed with purely meteoro- 
logical, are not rather to be regarded as cosmical phenomena. This was 
Marian's supposition in 1733, ^^^ Olmsted's in 1856. Differing, however, 
from the special theory of the latter. Professor Donati proceeds to inquire 
whether auroras are really situated mainly in our atmosphere. 

From the most accurate and recent observations, the principal 
phenomena of auroras happen at distances from the earth varying from 
100 to 260 kilometres (from about 60 to 160 miles) and no physicist has 
assigned a greater height to the atmosphere than 60 kilometres (about 
40 miles). It is impossible to deny that the auroral phenomena happens 

• Extracted from the ** Nuova Antolof?ia," March, 1872. 
t The years of the present century in which fine auroras were seen in almost all 
Italy, though less striking than those recently observed, were 1805, 1826-27, 1837-38- 
30, 1848, 1859-60, 1870-72. It is seen at once that to obtain the decennial period 
above indicated there is wanting only the year x8is ; nevertheless, in 1814 an aurora 
was seen at Parma. 
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(for the most pact at least) far beyond the limits of the atmosphere, 
which is also the case with not a few of the felling stars which become 
visible to us far beyond those same limits. But it is unquestionable that 
neither of these phenomena can occur in a void. What then exists there? 
Foisson imagined an electric atmosphere above our own. Quetelet 
supposes another atmosphere which he call etherial ; material indeed, but 
with a nature and composition quite different from ours. Donati thinks 
this very probable ; only instead of electric or ethericdy he would prefer to 
call it cosmiccU, or, better still, solar, if this last would not lead to confusion, 
since it cannot but be a portion of that which, before the origin of our 
planetary system, must have surrounded, and which still surrounds our 
sun, from whose mass and atmosphere, according to the most generally 
accepted cosmogonical ideas, all the planets, including the earth, must 
have come forth. He next refers to the ten years (about) corresponding 
maximum and minimum of the solar spots, of the deviations of the 
magnetic needle, and of the frequency and splendour of the auroras. All 
the maxima, however, are not equal. In the number of the solar spots, 
about every sixty years there is a maximum gpreater than the intermediate 
maxima ; and such a period of maxima amongst maxima appears also to 
have been sufSciently established with regard to the magnetic needle and 
the auroras. What is the correspondency or isochronism in these cosmical 
phenomena ? 

Kepler* supposed, and many since have also Cried to prove, that the 
ruling force in our solar system is no other than a result or transformation 
of magnetism. That the forces of nature are mutually and alternately 
transformed in a periodical and endless cycle, and that from such trans- 
formation arises all the life of the universe, is sufficiently proved by many 
facts ; and therefore nothing is ot>posed to the admission that universal 
attraction and magnetism may be forces of which one is a consequence of 
the other, and which are nearly identical. But even without such con- 
ceptions, why may not magnetism act at the same immense distances as 
gravitation ; and who shall deny that the sun and planets are as much 
magnetic bodies as the earth, and in most cases even more powerful ? 
The only difference to be kept in mind is that whilst gravitation varies 
with the distances of the bodies, magnetism varies according to their re- 
lative position. 

If then it be admitted, as seems natural, that there is a continuous in- 
terchange of magnetic currents amongst the various bodies of our system; 
if, that is, there exists a cosmical magnetism, this may afterwards combine 
with the proper and peculiar magnetism of every individual body, and 
determine in it phenomena that are special and inherent in its particular 
nature. Thus, for instance, it may determine on the sun the production of 
spots, and many other phenomena continually observed: on the earth it may 
be the cause of auroras, and the variations of the needle: and in the other 
planets of other different phenomena, of which this is not the place to , 
speak. But these currents at certain periods will be stronger or weaker, 
according to the position occupied by the planets in regard to themselves 
and to the sun ; consequently, the derived phenomena also will be subject 
to consimilar periods.! 

* Astronomia Nova. 
t Bonati in a note refers to his lecture on this subject in January, 1869, and says 
that since 1871, Professors Serpieri and Taochini have continued their observations, 
which confinn the opinion he expressed in 1869. [See also a paper on Pwrther wu 
vestiaationa on Planetary ififiuenee upon Solar aetivity, by MM. Ve la BuCi Steward* 
and Loewy, in Nature, Mai>ch 28, 1872J. 

( To be continued.) 
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REVIEWS, 



Conversations on Natural Philosophy, By Mrs. Marcet. 
We hail with pleasure the fourteenth edition of this useful and enter- 
taining work, which has been revised and edited by the author's son, 
Francis Marcet, F.R.S. It has been made more complete by the intro- 
duction of two additional conversations on Spectrum Analysis and Solar 
Chemistry. The former principally derived from Mr. H. Koscoe*s book 
upon Spectrum Analysis. It is astonishing in how clear and entertaining 
a light most of the leading facts of Natural Philosophy are explained in 
these dialogues. The whole is made plainer still by the numerous plates 
with which the volume is furnished. 



Pamphlet of Extracts from the Thirteentli Volume of Astronomical Observa- 
tions made at the Royal Observatory, Edinburgh, By C. Piazzi Smyth. 
The title of this work gives a faint idea of its size and importance, it 
being a handsome 4to vol., of about an inch thick. It contains star 
catalogues from observation, a reprint of the immensely laborious account 
of observations of the Great Pyramid, which we noticed some time back. 
The form is much improved, especially as regards reference to the plates, 
to which there are some additions. A paper on Auroral and other faint 
Spectra ; another on Scottish Meteorology, from 1856 to 1871 ; one on the 
Hyperborean Storm of Oct. 2nd and 3rd, i860 ; and, lastly, a general 
description of the Royal Observatory, Edinburgh, and its occupation. 
There is an enormous amount of interesting matter in the volume. The 
paper upon faint spectra, in which some usually accepted dicta are 
questioned, is worthy of being well considered. 



NEW NEBULM. 



M. Borelly, of Marseilles, has communicated to the Astronomische 
N'achrichten the following catalogue of new nebulse discovered by him at 
Marseilles. The positions are for 1872. 

K. A. Polar Distances, 

h. m. s. ° ' 

6 39 21 5 26 3 Nebuleuse assez faible, etendue, de forme 

elliptique, pas de point brillant. 
6 48 44 4 4 20 Nebuleuse assez ' brillant, passablement 

etendue, ronde ; noyau de 12.13 S^* 
au centre. 
8 51 44 II 25 18 Nebuleuse assez brillant, 3' d etendue, de 

forme elliptique, pas de noyau. 

" 37 50 72 43 31 Nebuleuse ronde, peu etendue, petit noyau 
» au centre. 

II 45 26 72 28 20 N6b II leuse assez faible, 6tendue, de forme 

elliptique, pas de point brillant. 
II 45 3 72 25 46 Nebuleuse excessivement faible, a peu 

pros ronde, presqu* inobservable. 

NEW VARIABLE STAR, 



M. Borelly notes a new variable star in R.A. oh. 17m. 17s., and Decl. S 
10° 10' 10". On November 3, i87i,its magnitude was 6J ; on Novembers 
it had sunk to the 8th magnitude, and on November 24 to the loth 
magnitude. From November, 1871, to January, 1872, it underwent m> 
change ; and since then it has been invisible. 



ISO 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

JUNE, 1872. 



By W. R. Bikt, F.R.A.S., F.M.S. 

The lists forMurch and May, 1871, are available for obserration in 
June, 1872. On p. 105 of the April number of the present yolume, we 
have given supplement (T — from the 23rd, is the 3i8t of March, 1871, 
viz., 147" 34' diminishing to 59° 4'. In Vol. IX., p. 128, the value of 
supplement (T — ® on May 21, 1871^ was 152° 21', and on May 31, 1871, 
is was 32** 8'. In the month of June, 1872, the value of supplement c — 
on the 8th at midnight is 148° 37' diminishing to 31° 35' at midnight of 
the 1 8th. The two lists can therefore be combined as recommended for 
April and May. 

It is necessary to remark that on the 26th of May, 1871, neither Piazzi 
Smyth nor Rumker were in sunlight. These craters may be looked for 
on the evening of June 13, and, if not then, in sunlight on the following 
evening, June 14. There is an erratum in note (A), for Gandibert read 
GaudiSert 

Sixth Zone of objects from North to South. 

Atlas, Oersted, Franklin, Berzelius, Prom: Archideum (a), Tralles, 
Mare Crisium the eastern part, Picard with A and B of B and M, Snellius, 
Stevinus, Biela. 

(a.) Prom. Archideum, a mountain range with a steep promontory ta 
the North, between Geminus and Berzelius. It has a crater a of B and 
M opened on its northern summit. 

This zone contains the interesting objects on the eastern part of the 
Mare Crisium, which have been very carefully studied by Webb. The 
six zones lately given will afford ample employment for the telescope, as 
the morning and evening terminators recede from the western limb, the 
objects can be well studied under the sunset illumination during the 
autumnal months. 

On June 18, or earlier if in sunlight, the cleft from Hesiodus to Capu- 
anus will form a fine study. Mr. Knobel has succeeded in tracing the 
cleft throughout its length without interruption. Observations of the 
cleft with large instruments are desirable. 

LiNNE. The cone of Linne was observed as a small object on April 14. 
My record is as follows, " 1872, April 14, 8.50 to 9.25 G.M.T., aperture 
275 inches, power 100. I E 7^, I E 0' and I E ^ very distinct ; also the 
ridge I E y^*, and the ridge forming the west boundary of the depression 
in which Linne is situated. At 8 hours this ridge was exactly on the 
terminator, all was dark eastward of it ; at 8.50 a point of light a little 
eastward of it became visible. This point of light was very small, and 
apparently nearer to the west boundary of the depression than Linne is 
shown on my map of the Mare Serenitatis. If this point of light was the 
earliest illumination of Linne, the cone must be very small, scarcely larger 
than I £ y', which is now smaller than represented by Lohrmann and 
and M. Linne is certainly smaller than 1 E &>, I estimate I E y^ to be half 
the diameter of I E 0^, and Linne two-thirds of I E d^. The terminator 
will pass over Linne on June 11, between 10 and 11 hours. 

Possessors of the first sheet of my '^Catalogue of Lunar objects" in- 
cluding area I A /3, are requested to add the following, which were 
observed on May 15, between 8 and 10 hours, G.MT. 

I A /S^®. An isolated mountain between Agrippa and I A j3*, shown 
by Schroter in T LXII, fig. 2, and by Lohrmann in both map and section I. 

I A /3'®. A peak on tlici S. E. border of Agrippa shown hj Lohrmann 
only in his map and section 1. 
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I A /3<®. A cleft extending from I A )3*Mo I A /3»^ It terminates 
at the northern part of the mountain, I A /3^ ^ is a bright conspicuous 
object, and forks about the middle of its course. It is not shown by Lohr- 
mann, but is well given by B. and M., on the New Edition of the large 
Map as a mountain ridgcy forking as above described. Its character may 
be better determined under an earlier illumination than on the 15th of 
May. It is about double the width of the Hyginns cleft and brighter. 
It is found on De la Rue's photogram of Feb. 22, 1858. 

I A /3*^. A small mountain, N.E. of I A /3*. It is shown in fig. 2 of 
my notes and illustrations to the catalogue. 



THE PLANETS FaR JUNE. 



At Transit oyer the Meridian of 


Greenwich. 


Planets. 


Date. 


Rt. Ascension. 


Declination. 


Diameter. 


Meridian. 


Mercury... 


1st 


h. m. s. 
I 54 55 


/ 
+1042 


6"-6 


h. m. 
22 29-1 




15th 


I 59 4 


+ 8 44* 


5'-4 




23 1 6*6 


Venus ... 


1st 


3 5248 


+19 27 


9"-8 


23 7*9 




15th 


5 5 " 


+22 37 


9'*8 


23 22*4 


Saturn 


1st 


19 28 13 


—21 38 


i6"-2 


14447 




15th 


19 24 51 


—21 46 


i6"-6 


13 46-3 



Mercury is badly situated for observation, being too close to the sun, 
the greatest interval being three-quarters of an hour. 

Venus is also unfavourably situated for the same reason. 

Saturn may be seen almost throughout the night, but is too low to be 
well observed. 



ASTRJEA, PALLAS, 


CERES. 


The planet Astrsea comes 
Date. 


to opposition on 
B.A. 


the 4th of t 
Dec. 


2nd 
4th 


h. m. s. 
16 50 58 
16 49 3 


/ 
—14 35, 
—14 33i 


Pallas comes to opposition on the 12th. 
Date. R.A. 


Dec. 


2nd 
8th 
1 2th 


h. m. s. 
17 42 18 

17 37 17 
17 33 52 


+M 53 
+25 12 

+25 10 


Ceres comes to opposition on the 26th. 
Date. R.A. 


Dec. 


14th 

22ud 

26th 


h. m. s. 
18 35 
18 27 29 
18 23 35 


—26 42^ 
—27 16 
—27 3ii 
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ASTEONOMICAL OCCUJRRENCES fOR JUNE, 1872. 



- DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


MeridiaH 
Passage. 


Sat 


1 

2 

3 


h. m. 


Sidereal Time at Mean 
Noon, 4h. 4nn. 6*138. 


Ist Oc. D. 


h. m. s. 
931 


h. m. 
)3 Librae. 

10 27*3 


Sun 






and Tr. E. 
1st Tr. E. 
1st Sh. E. 
and Sh. E. 


840 

9 6 

10 2 

10 30 


10 234 


Mon 


19 21 


Sun's Meridian Passage, 
2m. 6-ios. before 
Mean Noon 

Conjunction of Moon 
and Mercury 0° 34' S. 




10 19*5 


Tues 


4 
5 

6 

7 
S 


IS 16 


Conjunction of Moon 
and Venus, 0° lo' N. 






10 15.6 


Wed 


1523:4 
4 46 

6 II 


• New Moon 
Conjunction of Moon 

and Mars, 0* 35' N. 
Conjunction of Uranus 

and Jupiter, 0° i' S. 
Saturn's Ring : 

Major Axis =40" -84 

Minor Axis= i6" 'lO 


■ 




10 11*6 


Thur 






4th Oc. R 


8 12 


10 7*7 


Fri 










10 3*8 


Sat 










9 59*8 


Sun 


9 
10 


518 
6 24 


Conjunction of Moon and 

Uranus, 3" igf S. 
Conjunction of Moon 

and Jupiter, 3° 22' S. 


and Tr. I. 
1st Tr. I. 

1st Sh. I. 
and Sh. I. 


832 

846 

936 

10 11 


9 55'9 


Mon 






IstEcB. 


9 928 


9520 


Tues 


11 

12 

13 
14 

15 






3rd Sh. E. 


10 5 


Moon. 
4 21*2 


Wed 










5 5-9 


Thur 


19 19'2 


J Moon's First Quarter 






5 49*3 


Jb'ri 










6 32*2 


Sat 




Illuminated portion of 
disc of Venus 0*989 

Illuminated portion of 
disc of Mars 0*998 






7 15*8 
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DATE. 

1 


Principal Oeonrrences. 


Juplter'8 Satellites. 


Meridian 
Passage. 


Sun 


16 
17 

18 

19 
20 
21 
22 
23 
24 
25 
26 


h. m. 
17 49 


Conjunction of Mars and 
Venus, 0" 41' S. 




h. m. B. 


h. m. 
8 II 


Mon 


14 49 
i6 14 

538 

18577 

10 46 

11 57 


Sidereal time at Mean 
Noon, 5h. 44Tn. 11 '05s. 

Near approach of fi 
Librae (6) 

Conjunction of Mara 
and Mercury, 0° 21' S. 






8495 


Tues 


Conjunction of Venus 
and Mercury, 0' 23' N. 


1st Sh. E. 
and Ec. R 


8 19 
10 14 8 


9 42-2 


Wed 


Sun's Meridian Passage, 
om. 39*228. after Mean 
Noon 




« 


10 40-0 


Thur 


Full Moon 






II 427 


Fri 


Occultation of <r Sagit- 

tarii (2J) 
Reappearance of ditto 






/3 Librae. 
9 87 


Sat 


29 


Conjunction of Moon and 
Saturn 3° 23' N. 






9 47 


Sun 










9 0-8 


Mon 


946 

1529 
1552 


Superior Conjunction of 
Mercury 






856-9 


Tues 


Saturn's Rinj? : 

Major axi8=4i"'47 
Minor axis =16"' «;q 


and Oc. D. 
1st Tr. E. 


843 
9 37 


852-9 


Wed 


Occultation of 3oPi8ciuTn 
Reappearance of ditto 






8 49-0 


Thnr 


27 
28 

29 

30 

Y. 
1 


927-4 

15 9 
1552. 


(C Moon's Last Quarter 






845-1 


Fri' 








8 41-1 


Sat 


Occultation of B.A.C. 
^755(6) • 
Reappearance of ditto 






837-2 


Sun 








833-3 


JUL 

Mon 


• 








8 29-3 



154 



sux. 







Heliograph ical 


Heliographical 
latitude 


Greenwich 


) 


longitude 


Noon. 




of the 


centre of the sun's disc. 


1872. 














June I 


• •• 


107.15 +152^1 


• • • 


—0-35 


2 


• • • 


120-40 




■ • • 


0-23 


3 


• • • 


133-65 




• • • 


— 010 


4 


• • • 


146*90 




• •• 


+0-02 


5 


• • « 


16015 




• • • 


014 


6 


• •• 


173*40 




• • • 


0*26 


7 


• • t 


18666 




> • • 


0*38 


8 


• • • 


19991 




• • t 


0*50 


9 


• • • 


213*16 


+160^4 ... 


+0*62 


10 


• • • 


226*41 






074 


II 


• • • 


239*66 






0-86 


12 


•• • 


252-91 






098 


13 


• • • 


266-17 






i-io 


H 


• • • 


279-42 






1*22 


15 


■ « • 


292-67 






1-37 


16 


• • • 


305*92 






+1*46 


17 


• • • 


319*18 






157 


18 


• • • 


33243 






I 69 


X9 


• • • 


345-68 


+ 17051 ... 


i-8i 


20 


■ • • 


358-94 




• • • 


1*92 


21 


• « • 


1219 




• • • 


2-04 


22 


• • • 


25-44 




• « • 


2-i6 


23 


• • • 


38-69 




• • • 


+227 


24 


• • • 


51-95 




• » » 


2*38 


25 


• • • 


6520 




• • • 


2*50 


26 


• • • 


7845 






2-61 


27 


• • • 


91-70 




• • • 


2*72 


28 


■ • ■ 


104*96 




• • • 


2-83 


29 


• • • 


118*21 


+180 5^ 


9 

t • • • 


2*94 


30 


• • • 


131*46 




• • • 


+3-05 


Assumed 


daily 


rate of rotation, 14 


'•2+^4. 






• 


MOON. 





Angle of position 


of the sun's axis. 


• • • 


344-81 


■ • • 


345-19 


• •« 


34558 


• • • 


34597 


• • • 


34637 


• • • 


34677 


• • • 


347*17 


• • • 


347-58 


• • • 


348-00 


■ • • 


348-41 


• • • 


348-83 


• • • 


349-25 


• • • 


349-68 


• • • 


350*" 


• • • 


35054 


• • • 


350-98 


• * • 


351-42 


■ • • 


351-85 


• • • 


352-30 


• • • 


35274 


• • « 


353*19 


• • • 


353-64 


• • • 


354*09 


■ • • 


354-54 


• • • 


354-99 


• • • 


355*44 


• •• 


35590 


• • • 


356-35 


• •• 


356-81 



35727 



LiBBATiON. Sun's Placb. 

Seleno^raphic long, and lat. of the point 
on the moon's surface which has the 
Earth's \ Sun's 

centre in the zenith. 
Greenwich, Midnight. 



Tebminatob. 
Selenographic longitudes 
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The sun's disc passes the true horizon of Linne on June 12, from 6h.4 
to 7h 6 G.M.T. 
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JOHN BROWNING begs respectftilly to inform scientific 
gentlemen and the public generally, that he has taken the Premises, No. 63, 
Strand, opposite Bedford Street. These premises h3 will open as a West-End 
branch of nis business on the 18th of March. In a Show-room on the ground floor 
there will be every convenience for testing, or seeing in action. Microscopes, 
Spectroscopes, Astronomical, Electrical, and other Philosophical Apparatus. There 
are light workshops on the premises. Communication lias been established by 
electric telegraph with the Factory at 111« Minories. JOHN BBOWNING, Optical 
and Physical Instrument Maker to the Royal Society, the Boyal Observatories of 
Greenwich and Edinburgh, &c., Jbc., &c., 63, Strand, W.C. ; 111, Minories, E. : and 
6, Vi:ie Street, B.C. Specialities. Spectroscopes, Astronomical Telescopes, Polaris- 
copes, Microscopes, and Electrical Apparatus. 

LATEST EDITION OF HBRSCHBL'S "OUTLINE^ OP ASTBONOMY." 
In square crown 8vo, with 9 Plates, price 12s. cloth. 

OUTLINES OF ASTRONOMY. By Sir John F. W. 
HERSGHEL, Bart., K.H., Ac New and Cheaper Edition (the Eleventh), as 
last corrected and brought up to the Existing State of Astronomical Knowledge by 
the Author. 

'* Sir J . Herschel's ' Outlines of Astronomy ' is a book without which no professional 
or amateur astronomer can consider his library complete ; and as a work of reference 
and authority, consideriiyif the eminent position attained in the science by its Author, 
its claims are very great mdeed..**— Astronomical Begister. 

London : LONGMANS, GREEN A Co., Paternoster Row. 

Ms. PROCTOR'S ASTRONOMICAL WORKS, in 8vo, with 10 Plates and 24 

Woodcuts, price 12s. cloth. 

ESSAYS ON ASTRONOMY; a Series of Papers on Planets 
and Meteors, the Sun and Sun-surrounding space, Stars and Star cloudlets ; 
and a dissertation on the approaching trauHit of Venus ; preceded bya sketch of the 
life and work of Sir John Herschei. By Richasd A. Pboctob, B.A., Hon. Sec., 
Royal Astronomical Society. 

By t >e same Auth r. Second Editioti, Now Ready. 
THE SUN, with 10 Plates and 106 Woodcuts. Price 14s. 
OTHER WORLDS THAN OURS. 10s. 6d. 
SATURN AND ITS SYSTEM. 14s. 
LIGHT SCIENCE FOR LEISURE HOURS. 78. 6d. 
NEW STAR ATLAS. Crown 8vo, 5s. 
THE ORBS AROUND US. In a few days. 

London : L JNGMANS, GREEN & Co , Paternoster Row. 

TO CORRESPONDENTS. 



Smyth's Celestial Cycle. — Our Sydney Correspondent, whose exact 
address we have mislaid, is informed that we can procure a good copy of 
the above work for him on same subject. 

Notice. — It is particularly requested that all communications be 
addressed to the Editor, Paknham House, Pembury Road, Clapton. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-office Order, or 
penny postage stamps. 

Our Subscribers are requested to take notice that in future Post Office 
Orders for the Editor are to be made payable to John C. Jackson, 
at Lower Clapton, London, E. 

The Astronoxnical Beeriater is intended to appear at the cx)mmencement of 
each month; the Subscription (including Postage) is fixed at Three Sliillinfirs 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. 
Letters. Articles for insertion, Ac, must be sent to the Editor, Pnrnham Jlouscy 
Pembury Road, Clapton, £., not later than the 15th of the Month. 
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EOTAL OBSERVATORY^ GREENWICH. 



THE VISITATION. 

The annual inspection of the Observatory by the official visitors 
took place on Saturday, June i, when, in addition to the Members^ 
of the Board, a number of scientific men availed themselyes of the 
invitation of the Ohairman of the meeting, to make a visit to 
this most interesting Establishment and inspect the instruments 
with which so much valuable work is accomplished. The Ob- 
servatory was opened at two instead of three o'clock, as on former 
occasions, so that ample time was secured for careful examination 
of the buildiDgs and their contents. The Report of the Astro- 
nomer Boyal goes minutely into detail of the work performed, 
and the state of the reductions and printing, aod describes the 
present condition of the buildings and instruments. No altera- 
tions of any importance have been made in these respects, the 
principal addition having been that of a new normal sidereal 
elock, by Dent, to distribute sidereal time throughout the Ob- 
servatory and make the seconds punctures on the chronograph, 
which, being erected in the magnetic basement, and thus kept at 
a uniform temperature, has rendered the dock rates almost 
constant; the only fluctuations observed now being due to 
ohange» m barometrio pressure, which can readily be estimated 
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and allowed for. The objects of most interest to the risiton, 
both official and unofficial, appeared to be the instruments and 
observatories prepared for the Transit of Venus in 1874, which 
were to be seen dotted about the grounds. The observatories 
are of wood, and generally hexagonal in form. Those for the 
Altazimuths have revolving roofs, but for the Equatoreals 
portions of the roof can be removed as required. The stations, 
it may be remembered, are five in number, and for each a 
transit, an Altazimuth and a 6-incb Equatoreal have to be 
provided. Three first-class clocks, besides extra telescopes, and 
clocks, will be wanted for each station. Most of these instru- 
ments are ready and were exhibited. The beautiful Altazimuths 
of Messrs. Simms, and the Transits by Messrs. Cooke excited 
universal admiration. The Equatoreals, which, as a rule, are 
not new, are not quite complete, but among them is the cele- 
brated one formerly belonging to Admiral Smyth, and afterwards 
to Dr. Lee, and now adapted for the station at Alexandria^ 
Many of those present recognised an old friend in this instru- 
ment to which they had been indebted for many delightful views 
of the heavenly bodies when at Hartwell. We were glad to find 
from the Eeport that the merits of the assistants have been 
acknowledged by some increase in their salaries granted by the 
Admiralty. The Observatory may well be proud of the devo- 
tion of these gentleman to their duties and the manner in which 
the work is performed, and this recognition is only what they 
have long deserved. The Astronomer Boyal also hints that he 
is preparing a sketch of the history of the Observatory during 
his term of office which will partake of a biographical form. 
We need scarcely say that, looking to the vast improvements in 
instruments and other changes which have been introduced since 
1836, this account of his labours will possess the greatest interest 
to all astronomers. 

Perhaps the most important part of the Eeport is the notice in 
which the Astronomer Eoyal draws attention to the probable 
necessity of taking up a different class of observations in addition 
to those for which the Observatory is famed. He suggests that 
those phenomena which can be observed at convenient times, 
with moderate instruments, and without continuous expense, 
such as measures of double stars, may well be left to private 
observers ; but that where large telescopes, constant routine and 
consequent expense are required, a public observatory should be 
employed. The scrutiny of nebulas and planets and solar spectro- 
scopy may possibly fall within this category; but he has n0 
doubt that a continued series of observations of the solar spots 
should be carried on, and he recommends that, with this object 
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in view, anotlier assistant sbould be added to the strength of tli6 
^establishment. With these and other like investigations sup- 
plementing the magnetic and meteorological observations already 
constantly made, Greenwich would become pro tanto a physical 
ohsei-vatory^ and as such might, in future, produce results com- 
parable in value with its meridional work. 

These remarks, no doubt, occupied the earnest attention of the 
Board during their protracted sitting, and will, doubtless, bear 
good fruit. 

The visitors and their friends dined together as usual in the 
evening. 



ROYAL ASTRONOMICAL SOCIETY. 



Session 1871 — 72. 

Eighth Meeting, June 14th, 1872. 

Professor Arthur Oayley, F.E.S., President, in the Ohair. 

Secretaries — E. Dunkin, Esq., and B. A. Proctor, Esq. 

The minutes of the last meeting were read and confirmed. 
Thirty-nine presents were announced and the thanks of th« 
Society voted to the respective donors. 

Eev. W. Falconer, 
E. Sheppard, Esq., 
W. Mathieu Williams, Esq., 
Eev. Thos. Tordiffe, 
H, W. Jackson, Esq., and 
Eev. F. W. H. Courtier, 
were balloted for, and duly elected Fellows of the Society.r 
The following papers were announced and partly read : 
Discovery of Planet 121 : by Professor Watson. 
This small planet was discovered on May 12, in the United 
States. 

On New Tables of Uranus : by Professor Simon Newcombe. 
This was an extract of a letter to the Astronomer Boyal asking 
for the last Greenwich observations of the planet, and stating 
that the author intended to conclude his labours with the use of 
the places obtained at the opposition of 187 1-2, and hoped, after 
twelve years* work, very shortly to bring the matter to a close. 
So far as he had at present compared the results with observa- 
tion, his tables gave the places within a fraction of a second of 
time and a second of arc, and the theory gave no indication of 
the existence of any trans-Neptunian planet. 
. Mr. Dunkin said iJiat the Tables of Neptune now in use gvrm 
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the places with the same degree of accuracy. He also added that 
M. Leverrier had published an important paper in the Comptes 
Eendus on the theory of the planets Jupiter, Saturn, Uranus, and 
Neptune,' which, at the request of the Astronomer Boyal, he 
(Mr. D.) was translating for the Monthly Notices. 

Occultations of Stars by the Moon, and Phenomena of Jupiter's 
Satellites : by the Eev. Mr. Main. 

These observations were from fifty to sixty in number, and Mr. 
Dunkin observed that they showed the Tables of Damoiseau re- 
presented the phenomena of Jupiter's Satellites better than was 
usually admitted. As to eclipses of the ist satellite the errors 
were almost nil; with the 2nd satellite, a few seconds ; as to the 
3rd, about a minute ; and with the 4th, about three minutes. 
The other phenomena were not so exact ; one transit egress was 
twenty-three minutes wrong, but the observation was a very bad 
one, and made under exceptional circumstances of weather, and 
the view being obstructed. 

Qn the Aurora of February 4, 1872 : by the Eev. Mr. Slatter. 

These observations, compared with others gave, the author con- 
8idere(}, a result showing the height of the phenomenon was 118 miles. 

On the Radiant Points of Meteors: by Mr. Greg. 
- This was a very valuable table of the radiant points and epochs 
of the groups known, collated from the various observations, 
which agreed better than might be expected. From the re- 
searches of Schiaparelli great interest attached to the subject. 

Mr. Glaisher bore testimony to the great value of this Table, 
with which he was well acquainted, and found it of much service 
where any discrepancies existed as to the radiating points of 
groups, by limiting the area of search. 

Addition to Paper on the Errors of Vlacq's Tables of Logarithms: 
by Mr. J. W. L. Glaisher. 

The author explained the object of this paper as being to give 
.further corrections which had been omitted in Vega's errata. 

On Photographic Irradiation in Over-exposed Plates : by Lord 
Lindsay. 

The most cursory observer of eclipse photographs must have 
noticed the occurrence of a halo of light extending over the dark 
limb of the moon, and having a different extent where there are 
prominences to where there are none. This is similar to the 
.nebulous haze or border seen in over-exposed pictures of other 
objects. The effect had been referred, to an extension of the 
chemical action continuing after the light had been cut off, 
but, whatever the cause, the author proposed to call it PhotO' 
graphic Irradiation, and had performed an e&tensive • series of 
{experiments to ascertain, -if possible, the circumstances under 
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which it was produced, and the best means of preventing it. The 
halo in these pictures consisted of two parts, an inner luminous 
border and an outer less defined fringe. The boundary between 
the two is difficult to fix, as they fade gradually into one aiiother. 
The edge of the moon and outer limb ib, of course, better defined. 
Lord Lindsay then detailed the apparatus and method used in 
order to test the production of and get rid of these appearances. 
A plate of blackened zinc, with a triangle cut out of it, and a 
wire crossing the space, was placed in front of a gas flame, and 
a negative taken in a portrait camera on a plain white glass with 
one minute's exposure. This formed an excellent standard 
picture. Other pictures, with the^ same focus, were allowed from ten 
to twenty minutes, and these all had extensive fringes or halos 
surrounding the triangle. Other plates were then tried, including 
white glass with one side ground, and with both sides ground. 
These gave results very little better. A backing of white or 
black paper was tried, but unless kept adherent by moisture made 
little difference. A backing of black asphalte varnish, giving a 
very dead black, was a great improvement ; and non-transparent 
plates, such as slate and ebonite, hardly showed any halo in ten 
minute's exposure. The black varnish over half a plate and the 
other plain showed the great advantage of this mode of backing. 
One of the best materials was a yellow glass used for photo- 
graphic dark-room windows, and csJled yellow pot metal. This, 
when ground on both sides and varnished, produced pictures in 
which it could hardly be seen whether it had been exposed for 
one or ten minutes. An incandescent platinum wire, heated by 
ten cells of Grove's Battery, was also tried as the source of light. 
Li ten seconds the halo was hardly visible ; in ten minutes very 
markedly produced. In order to test whether the effect was 
produced by chemical or optical causes, a small ivory rule was 
held against the collodion plate by capillary attraction, when the 
picture was found to be cut clean off by the limb of the rule. 
Apertures in black paper were printed by contact in daylight in 
the usual manner, but the action was found not at all to extend 
under the edges of the holes. The author ^as about to repeat 
this experiment with a silver plate and various apertures, and 
also to use dry collodion plates. He thought such plates with a 
dark back would do very well. These experiments seemed to 
show that by proper precautions the greater part of these defects 
in photographic pictures might be eliminated, but there would 
remain a very fine band of light at the limb of the moon which 
rendered the image different in size to that seen on the ground 
glass, and the extension of this halo was greatest where the light 
was the strongest. . i. 
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Dr. De la Bue wished to bear testimony to tbe great value of 
these experiments. He gathered from them that the irradiation 
was cansed by the reflection of light from the back of the plate. 
This was somewhat contrary to Im expectation, but also showed 
that it could be pretty well eliminated. Another point was that 
attributing the effect to a sort of continuance of the chemical 
action where the light impinges he had mentioned at Greenwich, 
that he thought it probable the mode of producing the achromatic 
correction of Dallmeyer's lenses might have something to do with 
the effect, but he now found this could not be concerned in pro- 
ducing the action in question. 

Mr. Banyard said, that having seen some of the experiments, 
he had no doubt there was no evidence of chemical action con* 
tinning over the plate, as the rule cut off the irradiation sharply. 
The border was also not due to chromatic error, but seemed to be 
connected with the back reflection. This defect was of great im- 
portance with regard to photographing the Transit of Venus, as 
it would enlarge the picture of the Sun and diminish that of 
Venus, and there seemed no means of saying to what extent this 
might act. It appeared, however, that irradiation might be 
-greatly lessened by using a reflecting telescope. 

Lord Lindsay said that he had omitted to mention that with a 
4-inch reflector, lent by Mr. Browning, he had obtained a much 
better image on the collodion of the ivory rule. 

Dr. De la Bue suggested that after all the elimination possible 
of the irradiation, there might still be something due to con- 
tinuance of chemical action. 

Lord Lindsay said that after sensitizing, the collodion appeared 
somewhat in relief, and might act as a cylindrical lens. 

Col. Tennant suggested that the apparent convexity of the 
image was caused in the development. 

Dr. De la Bue said that with regard to the Transit of Venus 
observations, as the measurements would be made from centre to 
centre of the Sun and Planet, no error could be introduced by 
the irradiation. 

Observations of the Planet Venus : by Mr. Langdon. 

This gentleman is station master at a small country station, and 
having made himself a 6-inch silvered-glass reflector, had observed 
Venus at intervals from May i, 1871. At first his observations 
were unsatisfactory and hazy, but by employing a diaphragm of 
blackened card with a very small hole or a slip of lightly tinted 
glass, he had seen a cloudy marking nearly across the Planet with 
pointed ends. Venus was then rather more than a half -moon in 
ab<^. He saw the same marking half an hour afterwards, aind 
on the next evening. On May 6, he saw a club-shaped marie 
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and some others. These he watched with great interest, having 
heard the existence of such marks doubted, and called several of 
the railway men to look, who corroborated his observations. On 
May 13 and July 28, he saw some dusky marks at the terminator, 
and the southern horn much rounded, while the northern was quite 
sharp. In October both horns were sharp and some cloudy mark- 
ings visible. On October 25, he had a fine daylight view, when 
the sunlight taking off the glare, the jagged nature of the iermi- 
nator was seen, and the northern horn looked as if bent inwards 
to the centre of the planet. This had not been seen before or 
since. On November 9, he watched Venus at every half hour 
during the day; the terminator was jagged and looked like a 
piece of lace. On February 5, 1872, a few days before inferior 
conj auction, he saw the whole body of the planet like the moon 
when visible by the ashy earth light. He had strongly suspected 
this at other times, but on this occasion he had no doubt of the 
accuracy of his observations. 

On Improvements in Tripod Stands : by Mr. Lecky. 

Mr. Lecky exhibited a stand founded on the usual double-legged 
tripod used for photographic cameras, and which he stated was 
originally invented by Mr. John Jackson Lister, the great im- 
prover of the microscope for a camera lucida. Mr. Lecky had 
added certain braces and other modifications which rendered the 
stand very stiff and capable of being used for drawing, or to support 
a telescope, &c, with great advantage. 

On the Orbit of Castor : by Mr. Wilson. 
. Li a paper printed in the last Monthly Notices, the author had 
shown reason for believing that the orbit of this pair of stars 
might be hyperbolic. This result had been obtained by a graphical 
method ; but he had since worked out the orbit analytically by 
Sir. J. Herschers process, which he described and illustrated. 
The divergence of the result of this from the graphical method 
was great ; but the latter is not to be trusted as compared with 
the former, on account of a very slight error vitiating the whole 
operation. The author referred to a chart of all the observations, 
and a curve drawn through them, which appeared very irregular 
and unsatisfactory. The interpolated curve had been corrected 
by the method of differences employed by Sir J. Herschel. Upon the 
whol e the result of the analysis confirmed his former views. It is very 
desirable to examine the spectra of the two stars A and B composing 
Oastor, but he has not yet had time to do this. Should the form 
of orbit suggested by him be confirmed, we have seen a near 
approach of the two stars which will never happen again. 

Dr. Huggins, at the request of the President, gave an oral state- 
ment of the substance of a paper read at the Boyal Society on the 
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previous eyening, detailing His further Spectroscopix: obiervatiomf 
with the large telescope now in his possession. The matter of 
the paper was divisible into two parts. One related to a more 
careful comparison of the brightest line in the spectrum of the 
gaseous nebulse with the nitrogen line, and the second division 
was an extension of the investigation of the motion of Sirius'to 
other stars. With respect to the first subject, the observer 
ought to be very sure that the method of sending the light for 
comparison into the instrument was as perfect as possible, which 
the ordinary prism over part of the slit was not. He had tried a 
modification of this method in the shape of a small silver plate, 
which, with great care, was much more trustworthy. In the re- 
searches on Sirius, he had depended not only on this reflector, but 
had also placed his light for comparison in front of the object 
glass; but with a telescope 15 -feet long, this was both incon- 
venient and troublesome. He had now, therefore, placed the 
vacuum tube or electrodes in the telescope itself exactly in the axis 
of the instrument, the tube being covered all but about the one- 
tenth of an inch. It would be remembered that immediately 
after seeing the three bright lines of the gaseous nebulse, he had 
found that the brightest coincided with one of the nitrogen lines. 
This was a double line, and he had tried to discover whether the 
nebulse line was so also, but the 8-inch telescope did not give 
light enough, nor was the spectroscope dispersion strong enough. 
He was now certain that the line of the nebula was single only, 
and coincided exactly with the centre of one of the nitrogen lines, 
both of which were nebulous in character. There were two ex- 
pirations of this. It might be that the line under certain 
conditions of temperature and pressure became single and defined 
at edges. A motion of 30 or 40 miles per second would cause the 
line to shift from the middle of the double line to the less re- 
frangible one. He had tried whether the nitrogen line became 
single when made excessively rare, but it did not. He felt pretty 
certain that the nitrogen line continued double, and did not shift 
under the conditions mentioned. It therefore stands that the 
nebula line may not be nitrogen at all, or may shift its place and 
partly fade out under certain conditions of motion, temperature, 
or pressure not yet ascertained. His experiments had been made 
on the nebula in Orion, but he meant to try others to decide the 
point. 

The second part of his paper related to the observations on the 
proper motion of the stars being an extension of his method applied 
to Sirius to stars somewhat smaller. His former paper placed the 
result as to Sirius as giving the motion of that star from the 
earth at twenty-five miles per second, but a repetition of the 
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obMnrations bad rednoed this to a velocity of from eighteen to 
twenty-two miles per second. Other stars bad been examined, 
tbe results being embodied in tbe following Table. 

The numerical results are provisional only, as tbe amount of 
shift could only be estimated. 
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Betelgeuse 


• •• 


Na 


37 


-15 


= 22 


Kigel 


• •• 


H 


30 


-15 


= 15 


Castor 


• • • 


H 


40 to 45 


—17 


= 23 to 28 


Rej^ulus 
P Leonis 


• •• 

• « • 


U 
H 


30 to 35 


-18 


s= 12 to 17 


i Leonis 


1 1 1 


H 








r) 






• 






c > Urs. Maj... 


H 


30 


—9 to 13 


17 to 21 


^5 

If Urs. Mi^. 


• • • 


H 








a Virginis 


• • • 


H 








a Cor. Bor. 


• • • 


H 








Procyon 
Capeila 


• •• 


H 








• • • 


H 




. 




Aldebaran 


• •• 


Mg 












STARS 


TOWARDS SUN. 






Compared Apparent 


Earth's 


Motion 






with. 


motion. 


motion. 


towards sun. 


Arctums 


•• • 


^^ 


50 


--5 


55 


aLyro 


• • • 


40 to 50 


--3-9 


44 to 54 


a Cygni 
Pollux 


• •• 


H 


30 


-.9 


39 


. 


Mg 


32 


.-17 


49 


a Urs. Maj. 


••. 


Mg 


35 to 50 


+ 11S 


46 to 61 


y Leonis 












f Bootis 












y Cygni 












a Pegasi 












y Pegasi 












a Androm. 













Speaking generaUy, tbose stars opposite Hercules were receding 
from, and tbose near tbat constellation were approacbing to, tbe 
sun, but tbere were exceptions. It was almost certain tbat tbe 
motion was compounded of tbree parts: 1st, an apparent motion, 
4ue to Sim's motion towards Hercules ; 2nd, a probable motion 
of great groups of stars ; and 3rd, a probable motion of sepa- 
rate stars. Mr. Proctor bad obtained from bis grapbical ez- 
bibition of tbe proper motions of stars strong evidence in favour 
of tbeir motion in groups. ' Tbere was a remarkable instance in 
tbe Great Bear, wbere five of tbe seven principal stars bad similiir 
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proper motions, and a and i; had proper motions in opposite 
directions. The spectroscope showed aU fire receding, and a to be 
approaching. The spectra of the five stars were similar, while 
that of a was different. Castor and Pollux had different proper 
motions, and their spectra showed that one was approaching and 
the other receding. In Leo g, and /3 had proper motions agreeing, 
and their spectra showed they were moving from the earth, but 
with y Leonis both proper motion and direction were the reverse. 

Mr. Proctor said that he remembered when his Paper on Star 
Drift was read to the Boyal Society, and he had referred to 
spectrum analysis as likely to support his views, the Chairman 
(the late Dr. Miller) expressed doubts whether this could ever be 
used except in the case of a few very bright stars, and he (Mr. P.) 
had said that if it were done Dr. Huggins was the person to 
do it. He (Mr. P.) now felt prouder of ^having prophesied this 
than of the paper which had called attention to the effect of the 
proper motions. 

On the Tides in Mars : by Mr. De Crespigny. 

Mr. Proctor said that the author in advocating the existence 
of tides in Mars without a moon had omitted several considera- 
tions, and he did not think we had any evidence in support of the 
hypothesis of such tides. 

Observations of the Spectrum of the Zodiacal Light at Palermo : 
by Professor Piazzi Smyth. 

Angstrom -found in this spectrum the same bright line seen in 
the terrestrial aurora, and Lias, in Brazil, saw also a strong 
continuous spectrum. Webb^ in England, arrived at the same 
result ; and Bespighi, during his return from the eclipse, saw also 
the auroral line in the Zodiacal light, but a few days later saw it 
equally distinct all over the heavens. It might, however, have 
been connected with an aurora. Professor Smyth describes the 
instrument he used, and with it, at Palermo, saw the line in the 
aurora. With the same spectroscope and slit he looked at the 
Zodiacal light, but could see nothing whatever. With a wider 
slit he saw. a continuous spectrum. This seems to show that the 
observers have been deceived, and instead of the Zodiacal light 
they have observed a faint aurora. The author compared the 
Zodiacal light and faint twilight, which agreed exactly. He also 
observed the phosphorescence of the sea, which gave a continuous 
spectrum, but the maximum was not the same as in that of the 
Zodiacal light and twilight. The general starlight gave the 
same result. 

Mr. Proctor thought the observations rather doubtful, from 
Professor Smyth having used so many as nine prisms. With 
three or five he would have had a better chance upon such objects. 



\ 



H 


^ ^ 




E 


E 


3 


o 


i: 


"-] 


s. 


p- 


« 


o 


ci" 


{fi 


J 








#■ 




'% 




t . 




a 




fi-o 




£2 



: * 
i 



SoeietyyJuns 14^ 1 872. ^ 167 

' On the DesirMUty of Watching f<fr the Noveffibet Meteors in thi 
present Year : by Mr. Proctor. 

It haying been recorded that no meteors were seen in sereral 
hours last year^ Mr. Glaisher had stated that it would be un- 
necessary to watch again, but the author found thafc in Italy and 
at Alexandria a good many were noticed producing some approach 
to a display. Schiaparelli had also noticed that in 1818 there 
was a fine shower. This was when the cluster would be about 
half way round its orbit. Mr. Proctor, therefore, counselled 
keeping watch for several nights at the usual period for seeing 
the Leonides. 

On the rich Nebular Regions in Virgo and Coma Berenicis : 
by Mr. Proctor. 

This paper referred to a chart of all the stars in this part of the 
heavens, from Argelander and all the nebulss from Sir J. 
Herschel's catalogue. The author noticed that where the clusters 
seemed breaking up, nebulas were also abundant ; but where thb 
appearance was absent, there were also no nebulae. 

Mr. Browning exhibited a small model of a lunar crater, made 
by Q-eneral Worcester, designed to show the capability of a new 
inaterial, composed of prepared chalk, milk of sulphur, and gum 
water, which could be worked upon in a plastic state for some 
time, and then set very much harder than plaster of Paris, and 
could even be altered by moistening with gum water again. 

i)n certain Phenomena seen surrounding the Limb of the Sun in 
Telescopes : by Mr. Brett. 

In solar eclipses a halo is seen round the moon, but the obser- 
Tations have hitherto been limited to total eclipses. The author 
has observed certain appearances which seem to indicate that we 
may perhaps see the corona every day. Of course what he 
noticed was not on a black ground, but a sort of halo of a steel* 
grey with a tint of green in it. The aperture of the telescope is 
not of much consequence, but the dark glass employed must be 
of the lightest tint that can be used. Sometimes even the 
appearance of such rifts as were noticed in the eclipse of 1870 
had been seen, and he had shown the phenomena to several 
persons. He had tried all means to get rid of them in vain, and 
finding his observations corroborated, thought they should not be 
suppressed. 

Mr. Browning had tried the experiment, and in many instances 
he had succeeded. In using a silver film to deaden the light, a 
huge halo was produced, and at first he thought this was the sole 
cause of the colour, but he found it equ^klly present with different 
kinds of neutral tint glasses. With a i a^inch reflector or a 2-in» 
achromatic, he always got a luminous edge round the sun's disc. 
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This morning lie had noticed an appearance of which he made a 
sketch on the blackboard. He did not say it was a solar corona, 
but it did not arise from the eye-piece or the coloured screens. 
Dr. Huggins had suggested it might be due to the eye of the 
observer. 

Dr. Huggins mentioned that a friend of his had looked for 
these appearances in vain. 

Gapt. Koble said that some years ago"* he observed the dark 
limb of the moon projected on t&e sky during a partial eclipse, 
and, upon stating it to the society, was asked by the Chairman 
(Professor Pritchard) whether he was using a coloured glass, and 
upon his replying yes, was told that " accounted for anything," 
but perhaps after all his observation was not so worthless as had 
been supposed. 

Mr. Chambers said he had seen the phenomena in question. 

Lord Lindsay did not think it could be the corona that was 
seen, as a dark glass was used, and the corona as seen in eclipses 
could not possibly be seen through a dark glass. 

Colonel Tennant agreed in this, and said he had looked for the 
projection of the moon's limb on the sky at the last eclipse, and 
was certain that it was not visible. It may have been seen some- 
times, but was not then. 

On future Solar Eclipses : by Eev. J. S. Johnson. 

On Eclipse Photography : by Mr, Brothers. 

Comparison of the Photographic Pictures of the Corona taken in 
1869-70-71 : by Mr. Eanyard. 

Observations of Jupiter m 1871-72 : by Mr. Browning. 

This paper was illustrated by four beautiful coloured drawings 
of the planet, and the author explained that his attention had 
been concentrated on obtaining the most striking examples of the 
colouring of Jupiter, and that the details of configuration had 
therefore, received less attention, the nights chosen being those 
when coloration was strongest. 

It was announced that two of the drawings would be- repro- 
duced in chromo-lithograph for the Monthly Notices, 

The meeting then sidjoumed till November. 

Errata in last report. 
The occultations observed by Capt. Noble (p. 134) took place 
on April i8th, 1872. In line five for i oh. read iih. Page 140, 
hue ^i , for formal read journal, 

* March 6, 1867, AMtrononUcal BegisUr, YoL Y*, p. 83. . 
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TO THE EDITOR OF THE ASTRONOMICAL REGiaTER. 
PLANISPHERE OF JUPITER, APRIL, 1872. 



conjunction. CoDsiderable changes, both in the diHposition itnd colour of 
the belts, have occurred during tlie last three years. These change* 
have attracted much attention, and formed the subject of several intereat- 
ing letters in the Begiater. Haling observed the planet somewhat closely 
through the past twelve years, duriog which time it has been my habit 
to obtain a drawing on every available occasion. I trust that a rough 
sketch of the general arrangement of the bellfi, as exhibiled in these 
studies, may be acceptable to some of your readers. Observations were 
commenced in the spring of 1S59 ; at that time the planet was passing 
frim opposition, and whether from great faintness in toe markings oftha 
belts, or inexperience in the observer, no lines on its surface could be 
perceived. In the fall of that year several studies were made in the early 
morning, when the belts were clearly visible, showing a great develop- 
ment of the southern durk belt, the northeru being comparatively weak ; 
the centre of the disc was then occupied by a band of lighL From i860 
to 1S63 there was a general tendency in the southern dark belt to increosB 
ia size and activity \ while the northern, though it generally increased 
after opposition, continued the smaller, and was less given to change. 
The central band of light exhibited frequent spots, and was also some- 
what reduced in breadth. From this period to 1S67 the southern belt 
gradually lost its size and tendency to alteration in form, whereas the 
northern became more evident and active. In September of this year 
the northern belt was very dark, and brownish in colour, while the 
southern, though broader, was faint and gray ; the centre of the planet 
being occupied by a brilliant white band. In 1S6S the southern dark 
belt resumed its activity, exhibiting frequent spots of a darker tone, and 
the centre of the plan«>t retained its white appearance. But between the 
end of this year and the opposition of 1869 great changes had taken 

tiace ; the central light had disappeared, its place being occupied by a 
road band of a yellowish copper colour, and the whitish portion of the 
disc was then, for the first time during these observations, on the north 
tide of the northern dark belt. Id October of 1869, colour took K very 
prominent part in the appearance of tbe disc, the southern belt being 
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gray, while the northern was decidedly blue, and the whole surface of the 
planet seemed streakj from the number of small belts, which extended 
nearly to the poles. JFrom this important period to the present time tha 
general appearance has not greatly changea ; th*e intensity of the copper 
colour has somewhat disappeared, and there has been considerable 
activity in the smaller belts and markings, especially towards the south ; 
also a decided tendency to permanence and increase in the dark norther n 
streak, No. 2. A glance at the lithograph will present these changes 
more readily to the eye than a page of description : there the tendency 
of the southern dark belt to mamtain its preponderance till 186S will bie 
clearly seen, as also the strength of the central band of light in 1866-7, 
|ind its change to the copper tone in 1869. 

An endeavour is made in the two larger drawings of the plate to repr&>. 
sent the general features of the planet in April last, and as the second of 
these views was procured on the following evening, and at about the 
same hour, the two drawings present very nearly opposite portions of the 
planet's surface. It must not be understood that these drawings exhibijt 
all that could be seen, but all that could be fairly drawn. In moments of 
steadiness of the atmosphere a minute mottling of the surface was per- 
ceptible, and the belts appeared fringed with smaller markings. Bat 
these glimpses were most tantalising, being utterly beyond the power of 
the eye to seize, or of the hand to follow. Few indeed have been the 
evenings since February last, when a choice 9-inch With-Browning 
Reflector was mounted, tnat a higher power than 200 could be used with 
advantage. However, during the last three months over forty drawings 
have been secured, and a short account of the method of arranging them 
for comparison may not be out of place. 

When a definite mark has reappeared on several occasions, the drawing 
in which it is most central is chosen as a starting point, and the disc 
divided by a simple perspective diagram into five equal parts, the central 
division being callea the first hour. A calculation is then made for each 
drawing, allowing 595 minutes to a revolution, and the time of each 
registered underneath the drawing. By this means the equator of the 

Elanet is divided into ten portions, each division answering fairly to an 
our of revolution ; thus one drawing can be readily compared with 
another, and changes become more evident, being presented to the mind 
in this simple but effective manner. When a sufficient number of draw* 
ings has been made, they are combined in the form of a planisphere, an 
example of which is given in the woodcut at the head of this letter, in 
which the fourth and eighth hours form the centres of the two drawings. 
This method of study has been found very interesting and instructive, as 
it exhibits, in the most conclusive manner, the bearing of the markings in 
one drawing with those of another, and occasionally develops the most 
unexpected connections. The whole surface is also presented at one 
view, and thus the peculiar features of any portion are made more im- 
pressive. The numbers at the side of the woodcut are adopted firom 
Mr. Jos. Gledhill's arrangement, and are most convenient when referring 
to any particular belt Hoping that your readers will not be offended at 
the length of this letter, but that it will be received as a humble effort to 
promote a systematic study of this King of the planetary world. 

I remain, 
3, Circus Road, St. John's Wood, Yours respectfully, 

London : May 20, 1872. NATHL. G. GREEN. 



Correipcndenee* i/i 

ASTRO-METEOROLOOY. 



Sir, — '^ Observer" is only treating us again to a few platitudes on the 
subject of the weather. 

Of what conceivable scientific yalne, I would ask, can we consider a 
system, or theory, to be which connects the opposition of a planet with a 
barometric depression occurring 4 days afterwards ? Why, if we are to 
admit this, and say that the e&ct of such opposition may be yisible 4 
days before, or after it occurs, this gives us 9 days altogether, or about a 
third of a month, during which we may look for a coincidence of some 
sort. Besides, before rushing into print, has *' Observer *' examined his 
former meteorological registers ? because I fancy that I have somewhere 
heard or read that both Jupiter and Uranus have been in ** opposition *' 
before last January. 

Nothing is more fallacious than a deduction drawn from insufficient 
data. To render " Observer's " byj^thesis worth a rush, a long sequence 
of planetary " aspects " should be compared {fairly ^ not in 9 day periods) 
with the recorded barometric pressure at Greenwich. A few extremely 
doubtful coincidences prove nothing. Bid your correspondent never 
hear of the appearance of the Goodwin Sands in the North Sea, con- 
temporaneously with the building of Tenterden Steeple F 

I am. Sir, obediently yours, 

June 7, 1872. ANOTHER OBSERVER. 



CONNECTION OF METEOROLOGY ANI> ASTRONOMY. 



Dear Sir, — I have read with ereat interest, in * your report of the 
Meeting of the Royal Astronomical Society, April 12, 1872, Col. Strange's 
paper ; and the discussion which followed cannot but draw attention to 
the fact that Meteorology and Astronomy are closely connected, and that 
by the joint study of those sciences we may arrive at the practical results 
alluded to by the Astronomer Royal. 

Since the publication of the " Edinburgh Temperature Record," by C. 
Piazzi Smyth, Astronomer Royal for Scotland ; and the results arrived 
at, at the Cape of Good Hope, by Mr. Stone ; together with the coinci- 
dence between the condition of the sun's surface and Toronto Rainfall, 
which has been clearly established ; it seems to me impossible to avoid 
the conclusion that there is some direct or indirect connection between 
the dun spots and weather changes. 

It may be of importance that additional observatories should be 
brought into existence to prosecute this work (and I regret the discon- 
tinuance of the Kew observations : three or four sun spot periods are 
needed to settle some important questions), but it is possible that ma- 
terials exist already, which, if properly used, may help to show still 
further that important practical results may follow the establishment of 
such an observatory as Col. Strange contemplates. 

But though such a work may not be carried into effect, something may 
be gained if your readers will send to the Register the annual means of 
any observations to which they have access. 

For instance : the Table which you published in the Register of Nov., 
1871, in the letter of W. Lawton, Esq., of Hull, teaches a lesson which, 
perhaps, he has not noticed himself. 

Let the numbers of clear nights given in that table be thrown into a 
curvji^ and it wiU be seen that our 'Yorkshire friends have had a very 
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doudj period at the maxima and minima of luu spots ; and fine, clear 
weather between maximum and minimum. That table does not gire the 
number of cloudy nights for 1871, the year of sun spot max. (or possibly 
the one immediately following). I doubt not^ if he will now supplement 
that table, we shall find 187 1 a cloudy year. 

I will, with your permission, call attention to a few additional facts in 
this and a following letter, and hope your readers will furnish others. 

Since the year 1S54 a record has been kept by the Toronto Harbour 
Master of the height of the water in Lake Ontario, and as this lake is 
fed by rivers extending over a large territory, it gives an excellent 
method of estimating the general precipitation during that period. 

The figures showln inches of annual mean height above a zero, which 
if an arbitrary mark, on a scale used for the purpose of measuring the 
water height. 

TABLE IT. — ^AZmVAL MEAN HElaBT OF WATER ON LAKE ONTARIO. 



Year. 



1854 

185s 
1856 

1857 
1858 

1859 



M. 

Height. 



23.1 
17.8 
20.6 
27.5 

31.4 
28.6 



Year. 


M. 

Height. 


i860 


18.3 


1861 


27.4 


1862 


26.6 


1863 


20.4 


ih64 ...... 


18.0 


1865 


15.0 



Year. 



1866 
1867 
1868 
1869 
1870 
1871 



M. 

Height 



9.3 
19.7 

4.6 

16.0 

30.0 

2.0(?) 



By making a curve of these numbers we find that the state of our 
Lake's waters has been low about the time of sun-spot maxima and 
minima. Truly yours, 

A. ELVINS. 



MERCURY. 

Dear Sir, — By the appendix to the Register for the present month, I 
see the Rev. S. J. Johnson observed the planet Mercury on the evenings 
of the 25th March and 5th April. 

Having a good aspect westward, my residence being situated on the 
extreme western limits of the town, I carefully searched for the planet on 
every opportunity durine its last eastern elongation, but only on the 
evening of the 26th March, at 7*30, was I able to obtain a brief elimpse of 
this rarely seen member of our system, and this only through vapours 
which seriously interfered with the definition of an excellent 2-inch 
refractor by Thos. Cooke and Sons, equatorially mounted. 

By far the most satisfactory view I ever had of this planet was about 
6*15 on the evening of the 15 th February, 1868, one of the clearest I ever 
remember. On that occasion, with powers from 50 up to 100 on the abo^e 
instrument, I was able to observe the gibbous aspect of the planet, and 
also took note of its brilliancy. Part of the entry in my notebook is as 
follows : " With a power of about 50 the gibbous aspect of the planet is 
visible, and its disc very bright.*' On the following and succeeding 
evenings I was. again on the u>ok-ont ; but only on the i6th, from 6 to 
6'iS> was I able to get even a transitory sight through openings in 
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Sassing clouds. I had, iioweyer, the additional satisfaction of seeing 
fercury and Jupiter (the smallest and the largest members of the solar 
system), both just within the limits of the same field. I felt much dis- 
appointed that the very unfavourable weather of the present Spring 
allowed no good opportunity for turning a 7 feet silver-on-glass New- 
tonian upon it. Is it that the possessors of the numerous. large and 
excellent Refractors (both public and private) are equally unfortunate as 
regards the weather that we hear so little of this planet ? So far as I 
am aware the equatorial band-broken terminator or truncated horn, 
delineated by Schroter, observing with a Reflector, have not, as yet, 
been confirmed by English observers. I'he late Admiral Smyth, in the 
first volume of his " Celestial Cycle," page 97, writing of Mercury, 
states : ^' I have watched him in the telescope through all his various 
aspects from the full gibbous to the thin crescent, but ne was always far 
too dazzling for the detection of any penumbras or luculi of the supposed 
dense atmosphere ; therefore, of the truncated horn of his cresent or the 
mountains, or their probable height and*effect in modifying the intensity 
of heat, can offer nothing from personal observation. My large instru- 
ment was not the best adapted for the work ; since, though achromatics 
are most convenient from their reduced focal length, they are decidedly 
disadvantageous in those cases where it is necessary to command dis- 
tinctness of vision under low magnifying powers. 

Permit me, in conclusion, to suggest the observation of Mercury, 
whenever and wherever practicable, to some of the owners of silver-on- 
glass Reflectors larger than my own (7-in. by 7-ft.) 

I remain, dear Sir, yours truly, 

5, Victoria Terrace, WILLIAM L AWTON. 

Victoria Street, Derringham, 
Hull : 14th June, 1872. 



QUERIES. 



Can any of your readers give me answers to one or both of the fol- 
lowing questions ? 

1. What was the total eclipse in England next preceding that of 17 15 ? 
Was there nothing between that and the Black Saturday of 1433 ? 

2. Is a 3-inch achromatic sufficient to show indications of the markings 
on Mars about the time of an opposition ? 

A SUBSCRIBER. 



THE NEBULA IN THE PLEIADES. 



Sir, — ^Reading in the June Begister a statement that this object has been 
unsuccessfully searched for with an 8-inch achromatic, and a query as to 
whether the nebula has dispersed itself among the stars of this cluster, 
I think it should be known that since December, 1869, this object has 
always been seen without any difficulty in the 12^ speculum, and that 
during the first three months of the present year, the Pleiades have re- 
ceived more than usual attention, as I have been laying down a rough 
chart of the relative position of its components, and of the nebula. 
Among them is a large, oval, ill-rdefined object, with the star Merope a 
little within the northern and smaller end, the faint haze extending suffi- 
ciently far north of this star to include a pair of very faint stars, making 
•a neat double with a low power-; from Merope it extends- a long way 
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south, a little preceding, and it can certainly be traced from the pair of 
stars just mentioned a distance of 25 minutes southwards. 

The preceding remarks refer to its appearance as seen in a comet eye- 
piece of large field and low power, not more than about 45 : with higher 
powers it is seen with difficulty, and, in fact, might be easily missed alto- 
gether,and this is especially the case with an equatorial telescope accurately 
driven by clockwork ; for, as I have often found after viewing the nebula 
with the comet ejre-piece, on applying an achromatic eye-piece of about 
150, it was invisible. Notwiuistanding, I knew its was central in the 
field, and it was only after stopping the clock, or moving the telescope, 
that it could be perceived, and even then with great difficulty. Here, 
then, we have a very probable explanation of many of the supposed 
changes which this nebula has been supposed to undergo, although 
observed with large and well-mounted instruments ; and it appears more 
than ever certain to my mind, bearing in view the extreme tenuity and 
extent of this object, that we see it now exactly as it has existed for many 
hundreds and, perhaps, thousands of years. 

I am, yours truly, 
Richmond : June 10, 1872. GHABL£S GEOYEB. 
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6*7? 

715 
7-58 
8oi 

8-43 



I 
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26 .., 115-91 ... 5'53 ... 885 

27 ... 129*15 ... 5-61 ... 926 

28 ... 142-39 • ... +5*68 ... 9*68 

29 •.. 15363 +210^1 ... 5-76 ... 10-09 

30 ... 168-87 ... 5-83 ... 10-50 

31 ••. 18211 ... 590 ... 10-90 
Assumed daily rate of rotatioiif I4°;2 + ^ |. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

JULY, 1872. 



By W. R. Bikt, F.R.A.S., r.M.S. 



The lists for April and June, 1871, are available for observation in 
July, 1872. On p. 127 of the May number of the present volume, the 
value of supplement of (C — © from the 21st to the 30th of April is quoted 
as 155° 38,' diminishing to 53° 45.' On July 7 the value of supplement 
<C — ©is 155" 43.' In vol. iX., p. 149, the values are for June 20 and 30 
respectively 148" 103' and 22° 75.' On July 18, 1872, supplement 
^ — © ==» 22° 29 o.' The two lists, April and June, may therefore be 
combined for the purpose of indicating those objects that may be 
observed between July 7 and 18, inclusive. 

Seventh Zone of objects from North to South, 

' Cepheus, Macrobius, Proclus, Taruntius, Messier, Goclenius, Cook, 
Reichenbach, Rheita, Steinheil, Hagecius. 

The objects given in this and the preceding six zones are found on the 
western quarter of the Moon*8 visible hemisphere, the eastern boundary 
of which is 25° of west longitude. They are so situated as to be seen 
under oblique visual angles, and may be employed as admirable studies 
of variation oiform, resulting from alternate recess* and approach froqi 
and to the eye, the effects of libration in longitude. When the Moon is 
in Perigee or Apogee these objects are in their normal positions, as seei} 
fVom the earth, so far as their distances in longitude from the centre of 
1} the disk is concerned. When the Moon is passing from Perigee to 

' Apogee they are east of their normal positions, and are more favourably, 

placed for observation than when the Moon is passing fVom Apogee to 
Perigee, during which time they are seen more westwardly nearer the 
limb and further from the eye. This is the case between the 7th and i8th 
of July, the Moon passing from Apogee to Perigee. Careful records of 
such studies as above alluded to are very desirable ; and the more so as 
it is highly probable that the floors of large formations — Petavius, for 
example — may vary in tint, light or dark, independently either of illu- 
minating or visual angles. Any variations of tint dependent upon the 
surface being viewed more or less obliquely, under increasing or de- 
creasing oblique light, must have regular periods of increase and decrease 
of intensity ; and it is of the utmost importance that these periods should 
be well determined, as well as the regular progression of the tint curve of 
the floor dependent upon the Sun's altitude above the horizon of the 
formation, in order that a clear line of demarcation may be drawn between, 
Jirgty absolute variation of tint dependent upon solar influence ; second, 
relative variation of tint dependent upon oblique vision ; third, absolute 
variation of tint dependent upon lunar forces in active operation. 
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DATE. 


Principal Oocurrenoes. 


Jnpiter'B Satellites, 


Paeeage. 


Mon 


1 
2 

1 

3 
4 

5' 

1 

1 

6 

7 

S 

9 

10 

11 
12 

13 

1 

1 

15 


h. m. 


Sidereal Time at Mean 
Noon, 6h. 39m. 22 '878. 


*th Tr. I. 


h. m. 8. 
9 3 


h. m. 
a Lyras. 
II 513 


Tues 




bun's Meridian Passage, 
3m. 46*038. after 
Mean Noon 


Ist Tr. I. 


9 18 


10 474 


Wed 






IstEcR. 


9 23 20 


" 43'4 


Thnr 


234 
2330 


Conjunction of Moon 
and Mars, 0* S» S. 

Conjunction of Moon 
and Venus, I*' 58' S. 







" 39*5 


Fri 


6 24 


# New Moon 




" 35^ 


Sat 


II 20 

14 35 
2349 


Conjunction of Moon 
and Mercury i** SS" S. 

Conjunction of Moon and 
Uranus, 3° 22' S. 

Conjunction of Moon 
and Jupiter, 3*' 39' S. 

Conjunction of Uranus 
and Mercury, i" 19' N. 






II 31-6 


Sun 


834 

II 13 

9 37 






II 277 


Mon 








II 23-8 


Tues 


Opposition of Saturn 
Near approach of i 
Leonis (6) 


t 




II 19'S 


Wed 


6 42 


Conjunction of Jupiter 
and Mercury, i** 12' N 

* 






II 159 


Thur 










II 12-0 


Fri 










Moon. 
5 "'3 


Sat 


748 
932 


3) Moon's First Quarter 


m 




5 54*5 


Sun 


Near approach of 2 
Librae 06) 






6 40*1 


Mon 


1747 


Superior Conjunction of 

Venus 
Saturn's Ring : 

Major Axis =41 "'60 

Minor Axis= 16" -92 
Illuminated portion of 

disc of Venus i*ooo 
Illuminated portion of 

disc of Mai-s 0*992 




1 


7291 



N 



I 
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DATE. 


Principal Oocurrences, 


Jupiter's SateUites. 


kerldlaA 
Passage. 


Tues 


16 
17 

18 

19 
20 

21 

22 

23 
24 
25 

26 

27 
28 
29 


h. m. 
942 

10 54 

11 28 

13 5 
8 13 


Occultation of B.A.O. 

5395 (6) 
Beappearance of ditto 

Near approach of 39 
Ophiuchi (6) 

Occultation 01 Ophiu- 
chi (3i) 




h. m. 8. 


h. m. 
Moon. 
8 22*8 


Wed 






921-9 


Thur 


Sidereal time at Mean 
Noon, 7h. 46m. 24*358. 

Sun's Meridian Paseage, 
5m. 56*588. after Mean 
Noon 

Conjunction of Moon and 

Saturn 3" 12' N. 

• ** 






10 255 


Fri 


• 




11 317 


Sat 


183 
11 38 

1237 


Full Moon 
Occultation of B.A.C. 

7197 






Lyr». 
10 36*6 


Sun 


Conjunction of Uranus 
and Venus 0" 31' N. 

Occultation of B.A.C. 
7550 (6) 

Reappearance of ditto 






10 32*6 


Mon 


1427 

1537 
1556 

1647 

17 41 

243 


Occultation of t » Aquarii 

(6) 
Beappearance of ditto 
Occultation of t^ Aquarii 

(4) 
Beappearance of ditto 




- 


10 28*7 


Tues 


Conjunction of Sun and 
Uranus 






10 24*8 

« 


Wed 


Conjunction of Mercury 
and Leonis (3 •3m. E.) 






10 20*8 


Thur 


• 






10 16 '9 


Fri 


19 18 
1346 

14 46 


C Moon's Last Quarter 
Near approach of 64 

Ceti (6) 
Nedr approach of E* 

Ceti (4i) 






10 13*0 


Sat 


14 22 




« 




10 9*0 


Sun 


Conjunction of Jupiter 
and Venus 0** 40' N. 






10 5*1 


Mon 


16 14 




• 




10 1*2 


Tues 


30 
31 

G. 
1 


ISear approach of 121 
Tauri (6) 






9 57*2 


Wed 








9 53*3 


AU 

Thur 


22 36 


Conjunction of Moon 
and Mars 2** 1/ S. 






9 49'4 



1/8 



MOON. 



LiBSATION. 



SUN*8 PlACB. 



Selenographic long, and lat. of the point 
on the moon's surface which has the 
Earth's \ ' Sun's 

centre in the zenith. 
Greenwich, Midnight. 



Tbbminatox. 

Selenographical longitude 
of the points in latitude 60° 
N., 0° and 60° S. , where the 
sun's centre rises or sets. 

Sunset. ^ 





long. 


lat 


long. 


lat. 


60° N. 


0° 


60° S 


1872. 

































SUNRISB. 




July 9 


—4*5 


-67 


+129-2 


+0-92 


+37*5 


+392 


+408 


10 


5-6 


67 


116-9 


094 


253 


26*9 


286 


II 


6-5 


6-4 


1047 


0-96 


130 


147 


1 6*4 


12 


71 


5-8 


925 


098 


+0-7 


+25 


+4-2 


13 


7-5 


50 


802 


I'OO 


-11-5 


— 98 


— 8-0 


14 


—7-4 


-3-8 


+68-0 


103 


—23-8 


— 220 


— 20'2 


15 


70 


2*4 


55-8 


1-05 


36-0 


34*2 


32-4 


16 


61 


— 08 


43'6 


107 


48-3 


464 


445 


17 


4*9 


+09 


31*4 


1*09 


605 


586 


56-7 


18 


3*3 


2-6 


19-2 


1-12 


727 


708 


68-9 


19 


— 1'3- 


4-1 


+7-0 


114 


-84-9 


—83-0 


— 8ro 


20 


+07 


5*3 


-5*2 


ri6 


SUNSST. 




21 


+ 2*9 


+6-2 


—17-4 


+ 118 


+747 


+726 


+70-6 


22 


47 


6-6 


296 


I 20 


62-5 


60-4 


58.4 


23 


6-2 


6-6 


417 


1*22 


50-3 


48-3 


462 


24 


7*3 


61 


53*9 


1-23 


38-2 


36-1 


339 


25 


7-8 


5*4 


661 


1-25 


26*0 


239 


217 


26 


7*9 


4*3 


78-4 


1*26 


138 


+II-6 


+95 


27 


7*5 


31 


906 


1*27 


+1-6 


^©•6 


—2-8 



28 +6-8 +1-8 —102-8 —1-29 

29 +5*8 +03 — 1150 +1-30 



— IO-6 — 12-8 — 15*0 
— 22*8 — 25*0 — 27*3 



These longitudes are reckoned, according to the custom of seleno- 
graphers, from the central first meridian o both ways, + in the direction 
of the preceding, — in that of the following edge. As, however, 
the manner of reckoning has several practical inconveniences and dis- 
advantages, observers of the moon will perhaps not object to a little 
innovation, which supplies a remedy without interfering with established 
custom. It is proposed, while retaining or discontinuing at pleasure the 
employment 01 selenographical longitudes \, to introduce the use of their 
complements gc° — X, and to call the latter " colongitudes.'' This term 
and the notation " 90° — X,'* will prevent any misinterpretation or mis- 
understanding. On the map the colatitude of the preceding edge is o^, 
that of the central meridian 90°, and that of the following edge l8o°. 
The convenience of the little innovation will perhaps be most readily 
tested and appreciated by comparing the table previously given with the 
fallowing, in which theLlongitudcs are supplanted by their colongitudes i-^ 
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July 





Earth's place. 


Sun's 


place. 


Colong 


.of Ten 


Qinator. 


colong. 


lat. 


colong, 


lat 


60° N. 


0° 


60° S. 













. 





o„ 





9 


94*5 


-6-7 


3208 


+0-92 


52*5 


50-8 


49*2 


10 


956 


67 


3331 


094 


647 


631 


61 '4 


II 


96-5 


6-4 


345*3 


6*96 


770 


75*3 


P'^o 


12 


971 


5-8 


357*5 


098 


893 


87*5 


858 


13 


975 


50 


9-8 


I'OO 


ioi*5 


99*8 


980 


H 


97*4 


-3-8 


22-0 


+1*03 


113*8 


112*0 


IIO-2 


15 


970 


24 


34*2 


1*05 


126-0 


124-2 


' 122*4 


16 


96*1 


08 


464 


I 07 


138*3 


136-4 


134-5 


17 


94*9 


+09 


586 


I 09 


1505 


1486 


1467 


18 


931 


26 


708 


I-I2 


1627 


i6o*8 


1589 


19 


913 


41 


830 


114 


174*9^ 


1730 


I7IO 


20 


89-3 


5*3 


95*2 


i'i6 


Sunset. 




21 


87-1 


+6-2 


107-4 


+ ri8 


15*3 


17*4 


19*4 


22 


85-5 


66 


119*6 


I -20 


275 


296 


316 


23 


838 


6-6 


1317 


I '22 


39*7 


417 


43-8 


24 


827 


61 


1439 


1-23 


518 


53 9 


561 


25 


82-2 


5*4 


1 56- 1 


I 25 


64*0 


661 


68-3 


26 


82*1 


43 


1684 


1*26 


76-2 
88-4 


78*4 


805 


27 


825 


31 


1806 


1*27 


90*6 


928 


28 


83*2 


+1-8 - 


1928 


+1*29 


ioo'6 


I02-8 


1050 


29 


842 


03 


2050 


1-30 


1 1 2-8 


1 1 50 


"7*3 



THE PLANETS FOR JULY. 



At Transit over the Meridian op Greenwich. 



Planets. 


Date. 


Bt. Ascension. 


Declination. 


Diameter. 


Meridian. 


Mercury... 


1st 


h. m. s. 
7 17 55 


/ 
+24 2 


5"*o 


h. m. 
038-5 




15th 


9 6 52 


+ 1758 


5-8 


I 32-0 


Venus ... 


1st 


6 30 39 


■f 23 39$ 


9"-6 


23 47*4 




l6th 


7 45 16 


+22 9 


9'-6 


6*7 


Saturn . . . 


1st 


19 20 II 


—21 56 


i6"*6 


12 387 




15th 


19 15 48 


—22 54 


i6"-6 


II 39*3 



Mercury towards the middle of the month will be well situated for 
observation, setting an hour after the sun, the interval decreasing. 

Venus is too near the sun to be worth observing. She rises after 
sunset after the nth. 

Saturn is still very low, but may be fairly observed. 
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Dc^o a? I o E. 

JOHN BEOWNINa begs respectfully to inform scientific 
gentlemen and the public generally, that he has taken the Premises, No. 63. 
Strand, opposite Bedford Street. These premises hs will open as a West-End 
branch of his business on the 18th of March. In a Show-room on the ground floor 
there will be every convenience for testing, or seeing in action. Microscopes, 
Spectroscopes, Astronomical, Electrical, and other Philosophical Apparatus. There 
are light workshops on the premises. Communication has been established by 
electric telegraph with the Factory at 111, Minories. JOHN BROWNING, Optical 
and Physical Instrument Maker to the Royal Society, the Royal Observatories of 
Greenwich and Edinburgh, Ac, &c., &c., 63, Strand, W.C. ; 111, Minories, E. ; and 
6, Vine Street, B.C. Specialities. Spectroscopes, Astronomical Telescopes, Pol&ris- 
copes. Microscopes, and Electrical Apparatus. 

Me. PROCTOR'S ASTRONOMICAL WORKS, in 8vo, with 10 Plates and 24 

Woodcuts, price 12s. cloth. 

ESSAYS ON ASTRONOMY; a Series of Papers on Planets 
and Meteors, the Sun and Sun-surrounding space. Stars and Star cloudlets ; 
and a dissertation on the approaching transit of Venus ; preceded bya sketch of the 
life and work of Sir John Herschel. By Richjlsd A. Proctob, B.A., Hon. Sec., 
Royal Astronomical Society. 

By tne same Author. Second Edition, Now Beady, 
THE SUN, with 10 Plates and 106 Woodcuts. Price 148. 
OTHER WORLDS THAN OURS. lOs. 6d. 
SATURN* AND ITS SYSTEM. 14s. 
LIGHT SCIENCE FOR LEISURE HOURS. 7s. 6d. 
NEW STAR ATLAS. Crown 8vo, 58. 

THE ORBS AROUND US. In the Autumn. , 

London : L 3NGMANS, GREEN & Co , Paternoster Row. 

TO CORRESPONDENTS. 



Smyth's Celestial Cycle. — Our Sydney Correspondent,, whose exact 
address we have mislaid, is informed that we can procure a good copy of 
the above work for him if he still wishes to have it 

We are obliged to postpone several interesting papers through want 
of space. 

Notice. — ^It is particularly requested that all communications be 
addressed to the Editor, Parnham House, Pembury Road, Clapton. 

The Editor will be obliged if those gentlemen who have not paid their 
flubscriptions will kindly send them by Cheque, Post-office Order, or 
penny postage stamps. ' 

Our Subscribers are requested to take notice that in future Post Office 
Orders for the Editor are to be made payable to John C. Jackson, 
at Lower Clapton, London, E. 

The Astronomical Aegrister is intended to appear at the commencement of 
each month; the Subscription (including Postage) is fixed at Three Shillinfirs 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. 
Letters, Articles for insertion, &c., must be sent to the Editor, Parnham House , 
Pembury Road, Clapton^ E.y not later than the 15th of the Month. 



Wii^ ^%^mmv{dl |li[0i»ter. 



No. ii6. AUGUST. 1872. 

OBSERVATIONS OF JUPITER FROM DECEMBER, 1871, , 

TO MAY, 1872. 

Bt Joqn Bbownino, Esq., F.R.A.S. 
Read at the Royal Astronomical Society, June 14th, 1872. 

From the drawings of Jupiter which I have made since December, 1871, 
I have selected only four to bring before the notice of the Society. These 
drawings were made on the following dates : — No. I on December 4th « 
1 87 1, at midnight; No. 2 on January , 14th, 1872, at 7 p.m. ; No. 3 on 
March 3rd, 1872, at 8.45 p.m. ; No. 4 May 5th, 1872 at 9.15 p.m.* The 
drawings made during the winter months are somewhat . deficient in 
detail, as compared with those made recently; but this I do not doubt is 
principally the result of the bad definition due to very unsteady air, as 
the first drawing mentioned, that made on December 4tb, contains nearly 
as much detail as those made recently. The markings are, however, so 
complex that when the air is unsteady they defy all attempts to draw 
them accurately. I had some tolerably good views of the planet earlier 
than December of last year, the tawny color of the equatorial belt seemed 
to me stronger than I had previously seen it. As, however, a well known 
observer, who had previously made color observations of Jupiter, did not . 
agree with me, I preferred making continued a series of observations before 
giving a decided opinion on the subject. Subsequent observations have con- 
vinced me that my conclusion was correct, and I have since been fortified in 
this opinion by the statement of our late President Mr. Lassell. On every 
occasion when the definition has been good, I have been able to make out 
light markings flecking the tawny colored surface of the equatorial belt. 
The drawings I have made do not shew any remarkably symmetrical forms. 
In several instances I had drawn nearly oval markings or turretted forms 
on the southern edge of the equatorial belt; but using the highest power 

* Two of the four drawings are reproduced in colors in .the Monthly Notices. 
VOL. X. 
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the nv^hi would bear, and watching for fitful intervals of the best defini- 
tion, 1 always found these exceedingly regular forms were incorrect, and 
had to modify them, for this reason. I rather distrust the drawings made 
on the 3rd of March, the markings on the dark belt south of the equator 
preient forms similar to those we see at times in white cumnlous clouds 
prettotts to a thunderstorm. I beliere that could I have obtained clearer 
yiews of the planet, I should not have left these markings quite so 
regular as thej now appear in the drawings. The light belts frequently 
incline at a considerable angle from the poles towards the equator of the 
planet. The belt shown on the drawing No. 4, made on May 5th, at 
9.15 p.m., G«M. T. makes an angle of nearly 25° with the equatorial belt; 
a number of shorter markings also about the same angle stretch some 
distance into the tawny colored equatorial belt; these I at first drew of a 
tnrretted form and only very close examination convinced me that they 
had the inclination I have now given to them. The darker belts have varied 
from dark warm or cool grey to purple madder or madder brown, but 
towards the poles of the planets the belts have been usually of a blueish 

F'ey, while close to the poles the blue color has been very decided, 
have made several observations of the spectrum of the planet, but though 
I have i2-in. of aperture, I did not find this sufficient to enable me to 
see more than the dark absorption bands in the red portion of the 
spectrum, with which most observers are now probably familar. Though 
I cannot make out any differences in the appearance of the spectrum 
sufficiently marked to enable me to draw or describe them, yet 1 strongly 
suspect a change in the spectrum which a larger aperture giving more 
light would enable me to bring out. 



NOTICE OF A LECTUItE BY PROFESSOR Q. B. BON ATI 
ON " A VROR^ BOREALES AND TMEIR COSMICAZ ORIGIN.'' 



{Concluded from page 148.) 

Let us consider only the phenomena of auroras. These are produced 
almost invariably in the polar regions; since there the action of the 
terrestial magnetism which may combine with the cosmical, whose action 
never ceases to operate in a certain degree, is more energetic ; but if such 
a degree is by some means augmented, it is evident that there will been 
corresponding augmentation of the auroral phenomena, which will extend 
themselves so as to become visible even in places more distant from the 
noles. Donati proceeds to notice the investigations of Wolf in 1859, and 
Carrington, in his work published in 1863, 00 the influence of Jupiter on 
th^ number of the sun spots ;' and of Loomis, who has recently taken into 
consideration the effect of the combined movements of Jupiter and Saturn, 
which every ten years (very nearly) are found in a straight line passing 
through them and the sun. There is also another period. Two revolutions 
of Saturn round the sun are accomplished in nearly the same time as five 
revolutions of Jupiter, so that in about 59^ years these planets return to 
exactly the same positions relatively to the sun. These periods have 
indeed a surprising correspondency with those which we have already re- 
marked as belonging to the greater or less frequency of grand auroras. 
• * ♦ Science is therefore not adverse to admit that the greater or 
less development of these phenomena may to a great extent depend upon 
the simultaneous and combined action of the above mentioned two planets. 
Donati next refers to a like probable influence in the case of all the other 
planets, but remarks that ihe necessary researches to establish this are 
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both difficult and as yet wanting. He proceeds to observe that the cos* 
mical theory of auroras not only explains their periodicity, but as he 
thinks, may account for another circumstance connected with them, for 
which no theory as yet has offered any explanation : that is that for all 
places however widely differing in longitude, auroras, at least the greater 
displays, begin always after sunset, attain their maximum between 10 and 
1 1 p.m., and end a little after midnieht ; the very great ones, however, last 
even all night. * * * .How comd this happen if the aurora arose firom 
electric phenomena, dependant only on conaitions of our atmosphere ? 
Were it so, it is not intelligible why they should be developed first in the 
east, and then in the west : why, that is, their phenomena transport them- 
selves successively from one place to another ;. whilst, on the contrary, the 
atmosphere should be found in a certain degree of excitement ; the maxi- 
mum for example, in a given instant which oueht to be nrnvltaneous every- 
where ; and, consequently, the maximum of the phenomenon ought to be 
manifested in different hours for those places wnich at that instant have 
already night, but different hours of the night : only in different places 
the phenomenon would be seen in different positions with respect to the 
horizon. 

But if, instead. We admit magnetic cosmical currents, and imagine for 
example, a certain current going towards or leaving the sun ; then it is 
easily conceived that in our atmosphere (whether cotmical or meUoroU)- 
gicat), certain phenomena could only happen in those parts which take a 
certain position and direction with respect to that current ; and, conse- 
quently, the various phenomena would successively become visible under 
the different meridians, as by the divisional movement of the earth those 
came to assume in succession the same position and direction with res- 
pect to the said current. * * * Donati adverts next to the principle of the 
spectroscope, and its application to investigate the nature of auroras. He 
says of the bright green line, that not being precisely that of iron, it 
cannot with certainty be affirmed that where the aurora occurs there are 
particles of iron present. Nevertheless, the experiments of Mr. Treve 
show that the bright lines of certain substances change when they are 
brought under the action of magnetism ; and since the aurora is a mag- 
netic effect, the green line observed in its light might well belong to iron, 
notwithstanding it be a little displaced from its ordinary position. But 
it must be confessed data are still wanting for science to speak positively : 
only, I will say, that it is very probable that in the hip^her regions of the 
atmosphere there are many particles and vapours of iron, since the fall- 
ing stars, minute fragments of cosmical matter, which in general bum 
and are consumed precisely in those reeions, are mostly composed of iron, 
as is proved by such as having reached the earth, have been chemically 
analysed. 

It is well, lastly, to remark that, from all I have thus far discovered 
about it, it may be reasonably inferred that there is beginning to rise on 
the scientific horizon, a new (that is, cosmical) meteorology, which may 
not ii little aid the progress of that ancient meteorology, which although 
bom so long ago, is yet altogether in its infoncy. 

Florence, February 15. 1872. 
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SAIN OF SAND IN SICILY. 
Bt Pkofessor G. de Lisa. 



Professor G. De Lisa, of the Observatory of Palermo, has printed an 
account of the great fog and the rain of sand, which occurred in Sicily in 
March last, from which the following brief notices are extracted. 

March 6th. — Unusual meteorological condition of the atmosphere. 
Slightly reddish aureole round the sun ; barom. falling. 

7th. — Dense fog $ barom. still falling ; winds variable, and from S. 

8th. —Bar. pressure still lessening ; at 9 a.m. a high and dark fog seen 
above the cumuli^ which at 4 p.m. spread over the country ; winds chiefly 
8. and S.W. 

9th. — Pressure at a minimum of m.m. 745.09 ; heavens obscnred ; fog 
tinivei*sal ; an ashy-reddish colour prevails everywhere ; wind strong, S. 
and 8.E. ; oppressiveness and languour ; sea disturbance ; a very fine 
red dust deposited everywhere \ 9 p.m. bar. rising ; soon after the air 
became calm. 

loth. — ^The dense fog continues ; at 9 a.m. a great quantity of sand waa 
gathered up on the terraces of the Observatory ; the sun seen for a few 
minutes through the fog with a well-defined white disk, beheld by the 
unprotected ej^e with impunity ; in the afternoon rain with lightning and 
thunder ; setting sun looked like the full mioon in its quiet splen<S>ur $ 
9 p.m. rain mingled with a large quantity of fine dust. 

nth. — Dense fog ; sun invisible. 

1 2th. — Fog, but not dense as before ; it is real vapour of water, and 
has not the brown colour of the past days. 

In general, it is to be remarked that the dense fog while it lasted was 
very high, more elevated thap the hills and clouds. There was nothing 
very exceptional in the hygrometric state of the air ; the highest tem- 
perature did not exceed twenty degrees. When the Sirocco blows in 
Palermo the predominant meteoric conditions are very different from 
those above noticed. They are not unseldom accompanied by dry fogs« 
It is evident that a great tempest gave rise to the phenomena we have 
described. 

M. De Lisa next refers to M. H. Tarry, of Paris, who in May, 1870^ 
presented to the Academy of Sciences a note in which he stated that such 
storms, or cycloneSy as above described, could be foretold. At certain 
epochs of the year, and principally in February and March) cyclones are 
suddenly formed in the North of Europe, ana descend rapidly towards 
Africa, where they form sand-^storms in the Sahara, and raise enormous 
quantities of the desert sand to the higher regions of the atmosphere. 
Other cyclones are formed in America near the equator, and arrive at the 
N.W. of Europe . . . whence descending to Africa, they afterwards 
return from the S. to the N., charged with fresh masses of sand. 

Writing to De Lisa on February 28, 1872, M. Tarry remarked that 
a cyclone which descended on EurOpe from 24th to 27th January had 
then its centre on Sicily ; and he believed that it would return from the 
S. about the 3rd or 4th of March, and that it was very probable that a 
Jail of sand would be observed in Sicily or Spain* . . . Besides that this 
provision of M. Tarry did not fail, there is no doubt that the cyclone 
observed, and the fallen sand were of African origin. The phenomenon 
was also observed in the southern parts of Sicily, and the desert sand 
was abundantly deposited everywhere— a Very fine and light powder, and 
of the colour of founded terra cotta. 

The Professor proceeds to notice various remarkable solar phenomena 
which occurred on the 5th March, and which were observed in various 
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places by P. Deni;a, P. Secchi, and Tacchini ; also fine zodiacal light, 
auroras, and magnetic perturbations about the same period z obsenring 
that in a mass of facts it is necessary to disting^sh those amongst them 
vhich owe their origin more proximately to solar movements, from 
others, which though at first they were similarly produced, after a time 
following their evolutions have lost the importance of such an immediate 
reference. T here It a close link between solar eruptions and auroras, 
phenomena rapidly developed that do not involve researches for a distant 
origin. But me study of storms is more difficult. The magnetism of 
our earth, violently disturbed by the solar movements, must act power- 
fully upon atmospheric currents, and occasion not light derange- 
ments, which when they .find favourable local meteoric conditions, give 
rise to storms which afterwards are propagated everywhere. Here 
the necessity and the action of time is more important. A storm 
may be in the vigour of its commencement, when the cause which pro- 
duced it has already ceased, the greatest circumspection is therefore 
necessary in treating of such important questions. An example is 
afforded by this dense foe. Some might think there was an evident con- 
nection between it. and the solar phenomena, auroras, and zodiacal light 
observed at the same epoch ; but they would be mistaken. The solar 
eruptions of the 5th March may very likely originate tempests, even as 
they have originated auroras, and the strengthening of zodiacal light ; 
but they have no direct relation to the tempests of those days, which 
attracted the attention of M. Tarry as far back as the end of February, 
*8o that he was able with confidence to predict the arrival of the tempest 
in Sicily, accompanied by the rain of sand, twelve days beforehand. 

A study more minute and accurate of the various cosmioal and meteoric 
phenomena will lead to the splendid resolution of many problems ; and, 
perhaps, from the appearances of the sun we may be able to deduce the 
changes which shall affect our earth in not short periods of time. 



PROFESSOR DON ATI ON TEE AURORA OF 1872. 



Professor Donati has published a note on " Some Phenomena which 
manifested themselves on the telegpraphic lines during the Great Aurora 
of the 4th of February, i872," &c. The following is extracted from the 
Professor's paper : — 

''The accidental currents, and the corresponding perturbations were 
greater on the lines whose direction is from east to west, than on those 
whose direction is from south to north ; and that also when the lines from 

east to west are much shorter than those from north to south 

This &ct had been noted by Sig. G. Kasi [Inspector] also on the occasion 
of the great aurora of the 24th of October, 1870 ; and has likewise been 
confirmed by MM. Sureau and H. Tarry, for the telegraphic lines of 
France. 

Very many, moreover, were the inversions of direction, and very many 
the changes of intensity that the currents underwent which traversed the 
telegraphic wires at the time of the aurora. . . . From the things 
thus far related, I think, theb, that I may conclude with M. Tarry that 
the perturbations of the telegraphic lines were in general simultaneous^*. 

' ' ' ' I I ■ I T^ 

* In Italy, France, and Turkey. 
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Nevertheless, on this very important point more extensire and mmute 
researches would be desirable, than what have been hitherto made ; inas" 
much as the perturbations on the telegraphic wires succeeded each other 
in an almost continuous manner, and even small errors in the time noted, 
or in the observed deviations, might make a coincidence appear, eveo 
where it does not really exist. 

To prove the general simultaneousness of the electric disturbances which 
are manifested on telegraphic lines during auroras would be the more 
important, since it seems sufficiently established by experience that the 
luminous phenomena depending on auroras are by no means simultaneous, 
but, on the contrary, are displayed first in the more eastern places, and 
afterwards in those more to the west. 

Donati adds in conclusion that a note he had just seen from M. 
Troerster, Director of the Observatory of Berlin, confirms the results he 
has above indicated In Germany, also, the perturbations were greater 
on telegraphic lines lying along the parallels, than on thos^' lying along 
the meridians. There, too, they had inversions of the current, and constant 
currents, which happened in times corresponding with those observed in 
Italy, France, and elsewhere. These phenomena, remarks M. Troerster, 
which appear to have intimate relations, even at very great distances, 
deserve to be studied, both in tichronographic and a dyndmic respect, with 
more care than has hitherto been bestowed upon them." , 



CORRESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 
THE NEBULA IN THE PLEIADES, 



This object was seen as a large bright nebula in i^W. In the next 
year Tempel, who had so seen and described it (he had taken it at first 
for a comet), could just see it with the 6-ft. refractor at Marseilles. If 
we combine these facts with the circumstance that Mr. Grover, whose 
acuteness of vision is well known, can only just perceive it with so 
moderate a power as 150 on a ^xsq I2i-in. reflector, one does not quite 
perceive why it should ** appear more than ever certain to his mind that 
we see the nebula now exactly as it has existed for many hundreds and 
perhaps thousands of years." Even without the known facts which led 
Sir J. Herschel to include this nebula among variable objects (** cases in 
which a nebula, undoubtedly such, has either disappeared and reappeared 
in the same place, or has undergone some remarkable change of bright- 
ness **) one can scarcely see how the observation of a nebula for 2J years 
should make us altogether confident as to its condition ** many hundreds 
and perhaps thousands of years ago." If hundreds and thousands, why 
not millions and billions of years ? I fail to see how the 2 J years can 
extend themselves so l&rgely without possessing the capacity for extend- 
ing themselves indefinitely. 

Faithfully yours, 
FACTS RATHER THAN FANCY. 
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PJROCTOR'S CHART OF 324,198 STARS. 



Sir, — I am not quite sure whether Mr. Backhouse in speaking of the 
tendency of stars in this chart to arrange themselves in circles having 
the pole at their centre, refers to the great rich projections from the 
Milky Way in Perseus, Auriga, and some other places, or to a more 
minute and, as it were, textural feature of the chart 

If he refers to the former, I can unhesitatingly say that the feature is 
a real one, though the actual position of these great star streams is of 
course a mere coincidence. WoUaston recognised these projections as 
Milky Way features, and they are recorded in the star maps of the 
Society for the Diffusion of Useful Knowledge, as also in my Gnomonic 
Charts, Constellation Seasons, and elsewhere. In my large atlas I 
discarded them, because I followed Sir J. Herschel's descriptions and 
drawings of the galaxy, and he did not recognise them. But they exist, 
and it is not the least remarkable result of the process of charting I 
employed that not only does it show the Milky Way actually plotted out 
by stars of the brighter orders of magnitude, which according to the 
Grindstone Theory of the Universe ought to show scarcely iany marked 
aggregation towards the galactic xone, but it brings out features which 
can only be recognised by persons possessing extraordinary acuteness of 
vision. 

These results, though according eenerally with Struve's statistical 
results, go yet very much farther, and, rightly understood, demonstrate 
the existence of retd as distinguished from optical aggregations of stars 
in the milky way region. 

But if Mr. Backhouse's remark relates to a minuter feature — an appa- 
rent tendency in certain places to concentricity or radiality of stars — 
then we have to do with a textural peculiarity resulting partly (in all 
probability) from the way in which the stars of Argelander's series were 
observed, and partly from the nature of my process of charting. That 
in different ** sweeps " there should have been a greater or less degree 
of space-penetration will seem by no means unlikely^ if we consider how 
the best observers find their visual powers varying as . their work pro- 
ceeds. There is not uncommonly a gradual increase of power for some 
considerable time after such work begins, followed after a time by a 

fradual accession of eye weariness. The effect of this on the charts will 
e obvious. Then, again, onljr certain parallels are swept by the centre 
of the field (Argelander and his assistants used a rather large field), and 
this would have an effect, though perhaps a slight one. 

As to the charting, I would invite those who possess copies of my chart 
to examine it closely in R. A. 5h. 20m., and about two inches from the 
circumference. Here they will find traces of the pencilling (the only 
traces of the kind in the whole map). Now, if they consider that such 
minute spaces as are here seen were filled in repeatedly by eye-draft 
from the corresponding spaces in Argelander'a chart, they will see at once 
that no star could by any possibility be set more than the minutest 
faction of an inch out of its true place, and they will thus recognise that 
for its main purpose the chart can be implicitly relied upon, it is, indeed, 
ranch more accurate than was by any means necessary /or that purpose. 
Nevertheless, the possibility of a minute textural peculiarity resultin^^ in 
certain places will be at once recognised. The circles and radial lines 
pencilled in before the work of charting began, seemed to the eye per- 
,reotly regular, concentric, and truly distanced, but when one sets down 
hundreds of thousands of stars, in tens of thousands of spaces, the 
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minatest departure from reg^laritj will rereal itself. Even if the pencil 
point has been a little blunt at one part of the work, and has so made 
thicker strokes than elsewhere, the effect will be recognised. 

8ach considerations will perhaps serve to explain the occasional occur- 
rence of a slight textural peculiarity, which does not in the least afiect 
the main teaching of the map, a teaching which amply repays me for 
the 400 hours devoted to the construction of the chart. 

But even this peculiarity is partly subjective. Let any one cut out 
a circle about four inches in diameter from a sheet of paper large enough 
to hide the circular boundary of the map, and place the sheet on different 
parts of the chart, especially where the peculiarity noticed by Mr. Back- 
house seems most obvious, and it will be found that the concentricity or 
radiality becomes much less startling. 

Dr. De la Rue has advised me to get the chart copied of its full size 
hy the photoheliotype process. I fear, however, the cost would be too 
great, and it need hardly be said that any sale such a chart can have 
must be quite insufficient to cover the photographic expenses. 

Your readers may be interested to learn that the processes of star 
gauging which the results of my charting led me to suggest are likely 
to be set on foot on a tolerably extensive scale. I have already received 
promises from observers using, or about to use, a 20-inch reflector, a 
12-inch reflector, and an 8 -inch refractor. More recruits, with these and 
other space penetrating powers, are wanted. There need be no fear of 
their work overlapping, indeed, it ought to overlap, that results may be 
compared. I hope next spring to complete the survey of the region 
covered by Taurus, Auriga, Gemini, and parts of Orion and Perseus, 
with the 4|-inch refractor lent me for the purpose by the Astronomical 
Society. (Surveys with small apertures, from 3^ inches upwards, are 
as important for completing the evidence as those with the largest.*) 
But the greatest encouragement I have yet received has come from the 
Astronomer Royal, who speaks even of applying the powers of the great 
equatorial at Greenwich to the gauging of the star depths at suitable 
times. 1 am satisfied that when once uie work has been fairly set on 
foot, and results begin to be available for study, it will be quite unneces- 
sary for me to urge any arguments in its favour. 

RICHARD A. PROCTOR. 



SPECTRUM OF THE ZODIACAL LIGHT. 



Sir, — In your Number 115* p. 166, you report, with regard to my paper 
read at the Royal Astronomical Society, and describing my recent 
observations of the spectrum of the Zodiacal Lieht at Palermo, that Mr. 
Proctor (one of the Secretaries of the Society) " uiought the observations 
rather doubtful, from Professor Smyth having us^ so many as nine 
prisms. With three or five he would have had a better chance upon such 
objects." After hearing which damaging statement the Society passed 
on to the next paper. • 

. For Mr. Proctor's sake, I hope that your reporter has made some error 
in taking down his remark ; but / am required to deal with the words 

* It is important that the fields of view should be made square, so that no vacant 
spaces may be left. I began gauging with circular fields, thinking the gaps of no 
importance, but having tested the results against those obtained with square fields 
I found the former quite untrustworthy. 
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actually printed by you and already misleading your readers as to the 
worth of the results arrived at by me, touching an astronomical pheno- 
menon whose exact nature is at this moment a matter of keen disputation 
all oyer Europe, and throughout America as well. 

Had 1 used so large a number as nine prisms in any manner in which 
a spectroscope is ever spoken of in the present day as containing nine 
prisms, — t. e, nine separate pieces of glass, each going on both increasing 
the dispersion of the previous ones, and decreasing the intensity of the 
transmitted light by reflection at first and second surfaces of each piece : 
why, of course, on such originally faint rays as those of the Zodiacal 
manifestation, there would have been at last at the eyepiece of the 
instrument so little direct transmitted light, and that so much dispersed, 
that the result must have been futile. 

And so it would have been also with *' three or five " such prisms, as 
stated to have been recommended to me by Mr. Proctor as better than 
''nine.'* Quite needlessly too; for I, knowing all that long before, had 
used only one prism of peculiar order, and which I had correctly described 
in the paper read to the Royal Astronomical Society as a direct " vision 
prism stick or combination. That one such prism was made up indeed 
of nine pieces of glass, but all of them, in the invariable manner of all 
direct-vision prisms which I have ever heard of, stuck or cemented 
together with Canada balsam so as to destroy reflection at the internal 
surfaces ; while one half of the pieces being set so as to decrease the 
dispersion of the other half, and all of them being of very small angle, 
the final result was not very different to that of a single ordinary flint 
prism of 60°, except in the convenience of its application to the pheno- 
menon under examination. 

I trust, therefore, you will see, that it was an undeserved libel to say 
that I used inappropriately so many as nine " prisms," and then to under- 
value my observations for that asserted reason. I may add also, that I 
have "two direct vision prisms very similar in size and shape externally, 
but consisting internally, the one as above, of nine small angled, ceme nted 
pieces, and the other of three of very large angle ; and that the former 
gives both the brighter view and tne larger field, with very nearly the 
same dispersion. I remain, yours very truly, 

IS, Royal Terrace, Edinburgh : 0. PIAZZI SMYTH. 

2nd July, 1872. 



PROFESSOR SMYTH'S OBSERVATIONS OF THE 

ZODIACAL LIGHT. 



Sir, — By some mistake a strange inaccuracy has crept into your report 
of my remarks, respecting the observations made by Professor Smyth on 
the zodiacal light. The report rans thus : " Mr. Proctor thought the 
observations rather doubtful, from Professor Smyth bavins used so many 
as nine prisms," &c. I expressed a very strong opinion of confidence in 
Prof Smyth's observations. I said just before concluding, that the only 
doubtful point seemed to be whether Prof. Smyth could not have obtained 
even better results had he used a direct-vision prism of five component 
prisms, or seven, instead of one with nine component prisms. This I 
suggested on the authority of our chief spectroscopist, to whom I referred 
by name. 

But obviously, the mere fact that Prof. Smyth saw the continuous 
spectrum, proved that his direct-vision prism did the work it was 
meant to do. 
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I used very strong expressions in favour of the paper before sum 
marisine the results contained in it. 

The first part of the report requires also to be slightly corrected. 
Xiais saw a faint continuous spectrum, not a strong one, and the 
impressions conveyed by the* arrangement of the names of the observers 
are not quite correct. But the gentleman who reported must not be held 
in fault, for there was a great pressure of time, and I spoke in five 
minutes what I had proposed to say and read in twenty. 

RICHARD A. PROCTOR^ 



LOGARITHM TABLES. 



Dear Sir, — ^The paper by Mr. Lee Glaisher on Logarithm-Tables to 
ten figures in Monthly Notices for this month May 1872, p. 258-62, 
reminds me of a long cherished idea, viz., of printing only the 6&, 7th, 
8th, 9th, loth decimals of logs of every number from i to 108,000 in an 
8vo. voL, so as to be an auxiliary supplement at moderate cost to the 
collections of Hutton, Bremiker, Callet, &c., now in general use. 

To these might be appended the 6th to loth decim. of log. sin. and log. 
tang, for every ten seconds of space ; I should think the whole would not 
exceed in bulk the ordinary Hutton*s logarithm-tables ; omitting the 
hyperb. logs, course and dist., etc., and retaining the useful formuls of 
plane and spherical trigonometry. — Ex. Gr. as in — 



xooo 

X 
3 




abcde 
abcde 


fghik 


3 
imnpq 


rstuv 


abcde 
1 1 1 1 I 


5 


6 


7 
abcde 
22222 


8 


9 



If desired, the 6th to loth places of differences may be printed thus 
on the opposite page. 



fghik — abcde 



Imnpq— fghik 



Also, the useful loe. arc. log. sin.; log. tang. — ^log. arc. for small arcs' 
The conversion of hyperb. to conmion logs., and vice versa would be 
much 'improved by a table of 'ooi to '999 times 2*30258 and '43429 
respectively, taking out three figfures value at a time, instead of two. 

I have much pleasure in forwarding to you this suggestion, as you 
honoured me with a notice of my paper read before the Society in Novem- 
ber last, but which, as on former occasions, the Editor of the Monthly 
Notices never even gave the title of; a voluntary act of suppression which 
the late Mr. Sheepshanks never exercised towards me or any one else. 
Thus : e.g,y I pointed out in January 'forty-four (M. N. vi. 23) the utility 
of simultaneous distance-measures of Mars when in opposition from 
the nearest stars at different terrestrial observatories (jB,g,y Stockholm and 
Cape of Good Hope) to obtain the parallax of the sun every ten years, 
in the stillness of night, with fixed instruments, instead of the seldom, 
costly, irradiation-affected transits of Venus over the solar disk. 

I am, dear sir, yours truly, 

74, Offord-road, Bamsbury : S. M. DRACH. 

May 29, 1872. 
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THE TRAPEZIUM IN THE ORION NEBULA. 



191 



Sir, — On page 37 of your last voltuiie, you favoured me by inserting a 
communication having reference to the above object, and I am now 
desirous of adding a few words to what has already been said on the 
Subject. 

That the small stars in the interior of the Trapezium are variable seems 
very probable ; some observers have succeeded in detecting the 5th and 
6th (in the order of their brilliancy) stars with telescopes of very 
moderate aperture, while others have, at different times, failed to discern 
them. Mr. Thomas Owen, of Manchester, writes, in a letter to me that, 
with an object-glass of 2{-inches diameter, he can frequently se^five stars 
in the Trapezium very distinctly. In Webb's Gel. Objs., it is stated that 
the 5th star has been seen with a telescope of 3J-inches aperture, but only 
on occasions when the atmosphere has been favourable for the observa- 
tion of celestial objects. It would appear, therefore, that this star has, of 
late years, become brighter than formerly, several observers having 
succeeded in detecting it with instruments of only 3-inch aperture. A 
few years ago, there was some correspondence on this subject in the 
columns of the English Mechanic, several gentlemen stating that with a 
3-inch refractor they had seen the 5th star on several occasions, while an 
anonymous correspondent disputed this, and was inclined to consider the 
object quite out of the reach of telescopes of the aperture stated. It 
would seem, however, that the star has been actually observed with a 3- 
inch glass, if we are to believe the statements of observers whose testi- 
mony would appear to be reliable. If the smaller stars of the Trapezium 
are variable, they would, of course, be very difficult objects to make out 
when at their minimum degree of brilliancy^ while, on the other hand, 
they would be much more conspicuous objects when at their brightest ; 
and, at that time, quite possibly one, if not two, of them could be observed 
with a 3-inch telescope or even with a smaller instrument. Mr. Owen 
states, that he can see the 5th very distinctly with his 2j-inch, and, as he 
speaks so positively^ it is hardly possible that he can be mistaken. In 
confirmation of the observation to which I have just referred, Mr. R. J. 
Ryle, of Burton-on-Trent, says that : " On January 6, 1872, while obser- 
ving the Trapezium in Orion with a 3-in. O. G., p. 80, I was struck with 
a suspicion of seeing the 6th star. Kaowing it requires a larger aperture 
I should have thought I was decidedly mistaken if I had not received a 
communication from a friend, at about the same time, saying, he had also 
suspected he could make out the same star with his three-inch telescope.'' 
It would be strange, indeed, if both these gentlemen, who are habitual 
observers, should have been deceived. If not, the 6th star must be very 
variable ; for it was, according to Mr. Ryle, but very little inferior in 
brightness to the 5th, and was situated in pretisely the same position as 
that assigned to it Possibly, then, the 6th- star as well as the 5 th has 
been detected with a 3-in. O. G. If this is the case (and there does not 
appear much reason for doubt) the two stars referred to, must necessarily 
be variable, otherwise they would not have been considered such difficult 
objects. At any rate, there appears to be strong evidence in favour of 
the opinion that they are variable. Mr. John Browning, F.R.A.S, was 
of this opinion from observations he made in January 1867, £nd in March 
of the same year he communicated to the Register the results which he 
obtained. One of the stars (the 5th) which on January 25 was much 
brighter than another small star seen by him in the Trapezium was 
scarcely perceptible three days afterwards, and he was quite satisfied that 
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the stars had undergone a change in their brilliancy. From this, he 
inferred their variability, and this idea is strengthened by the other 
observations of which I have spoken. Certain it is that, until quite 
recently, the 5th star was quite out of the reach of a 3-inch O.G., and the 
6th being even fainter, was scarcely visible in a telescope under 4 or 4^ 
inches aperture, while they have now been observed (and the observation 
verified) with a 3-in. and 3^in. refractor. It is necessary, therefore, in 
order that we may become better acquainted with the extent and periods 
of the changes which occur in the amount of light emitted by these 
minute stars that they should be carefhlly examined on all favourable 
occasions. There are very many, indeed, of the readers of your valuable 
journal, who possess powerful instruments, and if some of them would 
frequently examine the Trapezium (when favourably situated for observa- 
tion) their results would, no doubt, be found to be valuable. It does not 
appear that, during the last few years this most interesting object has 
been much observed by those who possess telescopes of large aperture. 
A systematic series of observations of the relative brilliancy of the small 
stars in this exquisite object (conducted on the same plan as the observa^ 
tions which have recently been made of the lunar crater Plato) would, no 
doubt, lead to our soon deciding the question as to whether or no they are 
variable. I hoped to be able to obtain some observations of the Tra- 
pezium myself last winter, but did not do so. Perhaps there are some 
amongst your subscribers who were more successful. If this is the case, 
perhaps they will send the observations to the Register for insertion, for 
there can be no doubt that the Trapezium in Orion is one of the most 
interesting objects for telescopic examination. 

Believe me, dear Sir, your obedient servant, 

WILLIAM F. DENNING, 
Hon. Sec. Observing Astronomical Society. 
Hollywood Lodge, Gotham Park, Bristol : 
June 6, 1872. 



NEW DOUBLE STAB, 6 SEBPENTIS. 



A few evenings since I discovered the existence of a close companion 
to 6 Serpentis with my 6-inch Alvan Clark refractor. This star is not 
included in any of the catalogues of double stars I have, and was cer> 
tainly missed by the Struves. The magnitude of the companion is about 
the same as the companion to 5 Serpentis ("lo of Struve*s scale), and the 
distance I estimate about 3". It is not a aifficult object with a six-inch 
aperture. The place of the star 600,870 is B.A. i$h, 14m. 25s. ; N. 1° 11'. 
I hope astronomers will observe this fine pair, and report results with 
measurements or otherwise. 

S. W. BURNHAM. 

Chicago : June 20th. 



NEW DOUBLE STABS, 



I would ask the attention of observers to the following new double 
stars found within the last three weeks with a six-inch Alvan Clark 
refractor. The places are for 1870. 

Ophiuchus. Weisse xvii, 296, I7h. 17m. 39s. ; N 13° 31'. The com- 
panion is very small at a distance of about ^" from the primary sp. The 
principal star is of the 8 magnitude. This is im. 36s. preceding £ 2159, 
a wide and easy pair (D = 26", P = 326"). 
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Libra. Weisse xv, 424, i5h. 241x1. 5s. S 12^ 33'. This is ft quadruple^ 
or double-double star, the two pairs being about the same distance apart 
as the components of c Lyrse. The primary is of the eight magnitude, 
and the companion perhaps 1 1 magnitude. The other pair is composed 
of ID or II magnitude stars, the distance of each pair being about 3". 

Bootes. Ar^. (+20*) 2904. I3h. 51m, 578. N 20° 5'. 8.9 magnitude. 
The companion is very faint, perhaps 14 of Smyth's scale, and distance 
not much exceeding 5''. It precedes 2& 1797 3m, 50s., and is sp 2 I794i 
the three forming a triangle. The first pair from Struye is wide and very 
easy, the instance of the other is i".9, but the components being nearly 
equal, it is not difficult. These pairs are all n/n Bootes. 

I notice in the Register for March a letter from Mr. Holden in reference 
to the faint stars near c Lyrse. I found lasttyear a star with a very faint 
double companion a short distance following. This star is readily found 
without an equatorial mounting since it is only necessary to place c^, the 
northernmost of the two pairs, in the instrument and wait im. 20s. when 
the star in question will be found in the field. The magnitude of the 
primary is given by Argelander as 8.8. The companion is composed of 
two 10 magnitude stars about 2" apart at a distance of 90" from the 
primary. Though perhaps not Very interesting as a double star, the 
duplicity of the companion makes a fair test object for a small aperture, 
and so far as I know, it has not been noted before. There is a similar but 
more difficult triple 6m. 15s. exactly p c Lyrse. This star is about 4'. 7 south 
of a 6 majpnitude star (B<A*C. 6357) and is easily found. Another ex- 
cessively taint and moderately close pair will be found 12' almost exactly 
north of the triple /i Uercuhs* The components are of the 11 mag. .and 
about 2" apart With my aperture contracted to 34n. I fail to see the 
the star at all, but with 3i4n. it is tolerably plain as a single star. This 
pair is 22s. p an 8|m. star, having a distant companion j9* Perhaps none 
of the objects named in this paragraph are of sufficient interest to entitle 
them to be catalogued, but I give them for what they are worth. 

I would also call attSntioA to, 2 Scorpii and 12 Scorpii. the first a very 
pretty double, and neither difficult ; and particularly to i^Delphini, 2oh. 
41m. 22s. ; N 5** 32', a splendid close pair, all discovered with the same 
glass last year. I looked at the last a few evenings since and compared it 
with y Equulei (discovered by Mr. Knott), and found it^ but little, if any, 
more difficult. The distance is but little greater than i" and the com- 
panion about 10 magnitude. The distance of Mr. Knott's companion to y 
Equulei is given in *^ Celestial Objects " as 2". 2, and perhaps under some 
circumstances it might be more readily seen. I hope that some of the 
readers of the Register will srive these oDJects attention^ and publish obser- 
vations and measurements if any are made. 

In conclusion I may say that the double stars mentioned, and many 
more found within the last two years, have been referred to all the 
catalogues I have access to, and are new so far as I have been able to 
learn. I have Struve's mensurtB micrometric€B ; Otto Struve's ** Catalogue 
of 514 Double Stars*'; Vol. xxxv. Memoirs of the R.A.S. containing 
Dawe's measurements, and Sir William HerscheKs Catalogue, and some 
works of general character, like Wc^^'s " Celestial Objects." Should any 
correspondent know of earlier observations of any of these pairs, I should 
be glad to have the facts stated* 

S* W. BURNHAM. 

Chicago : Jutie 22nd. 
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CONNECTION OF METEOROLOGY AND ASTRONOMY. 



Sir, — ** Another Observer " is only treating us a«;ain to his old inrention 
of ** Astro-meteorology," as a medium for his promndities. I am no more 
an admirer of that system than he, and have as little wish to be an advo- 
cate of its crudities and imperfections. If, before rushing into print, he 
had been at the laudable pains of making the slightest acquaintance with 
his subject, he would have known that the well-founded suppositions of 
some connection between solar disturbances and weather changes, and 
"planetary conjunctions ' and oppositions," were no mere platitudes of 
mme, but have been for years past the opinions of many amongst our best 
astronomers and physicists. He need even go no further than last 
January's Register. Has " Another Observer " ever heard of the Wan- 
stead Flats ? He would find there a much more fruitful field for cultiva- 
tioi) than the " debatable land " between the Goodwin's and Tenterden 
steeple, where, like Mahomet's coffin, his ideas appear to have been too 
long hovering. 

As to the *'nine days" hypothesis, I am not aware of having even 
hinted at such a thing. I certainly, too, have '* casually heard" that 
there have been other conjunctions and oppositions besides those of last 
January, to which if he had also referred die barometer curve, he might 
perhaps have found that in by far the greater number of occasions both 
the barometric disturbance and the other features of which it is the index, 
occurred in their intensity on the exact days of such oppositions, &c. 
Your correspondent is doubless not also aware that there are many occa- 
sions of storms, &c., of which the barometer gives no indications what- 
ever, when (to quote the words of Mr. Galton, F.R.S., at the B.A.) 
'* inquiry in respect to ordinary English gales, showed the barometer to be 
worse than no guide at all I " Now, it is this very deficiency that the 
union of meteorology and astronomy seems to do away with. Moreover, 
if his objection to a four days period is of any worth, then of what 
earthly use is there in our expending io,ooo2. per annum in building up a 
system of averages of five-dsiy periods and areas of hundreds of miles, 
through and over which a ship might go nine times out of ten without 
meeting the average condition at all, or, as in the case of the Telegraph 
Expedition of 1858, might be nearly storm- foundered in a period and 
area where such a storm was shown by these very five-day averages to be 
impossible 0/ occurrence ! 

Now, it is this very uncertainty and defect which the assistance of 
astronomy supersedes. In regard to oppositions and conjunctions there 
is no more notable instance of their action and reality than the great 
storm of November 27, 1703. Speaking of the influence of planetary 
attraction upon the sun's envelope {Beigravia November, 1S68, p. 120), 
Mr. Pattison, C.E., alluded to the probable great crisis which it would 
undergo should all the planets ever become situated on one side of it 
(i.e. in conjunction). Now, it is remarkable that something of this sort 
took place on the above date in 1703, when the planets were in the follow- 
ing positions : 

U e 3) ? ©— S <^ 

Six of the planets were thus in a direct line, and upon such an occasion, 
if there be any reality in the connection of conjunctions and oppositions, 
with the disturbances in our own atmosphere, jve are bound to expect 
most remarkable meteorological phenomena. "History does not record 
the grand appearances upon the sun's surface, but the records of the time 
tell us that on the exact day of the completion of this great group of con- 
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junctions and oppositions, the most frightful storm ever remembered 
before (or since) swept France and England. '* It was not," say con- 
temporary chronicles, ** as usually happens, a short and sudden burst of 
tempest, lasting for a few hours, but a fierce and tremendous hurricane 
of a week's duration, which attained its utmost violence on November 27. 
Theaffirighted inhabitants took refuge in their cellars, and many thought 
that the end of the world had arriv^." 

We see from the foregoing that the storm began about the time that 
the earth was approaching the forming line of planets, that it increased 
as that line became more complete, and attained its intensity on Nov. 27^ 
the exact day when the planets made their nearest approach to a direct 
line with the earth. If they knew as much then as we do now, they 
might (in spite of the " what earthly use " of " Another Observer *') have 
prepared in some way for the probable visitation, and thus averted 
some of the disasters at least which ensued. As it was, our bill of 
damages comprised 800 houses, 400 windmills, 250,000 timber trees blown 
down, 100 churches unroofed, 300 sail lost on the coast, 900 small craft 
in the Thames, 1500 sheep, besides cattle, drowned by the overflowing of 
the Severn. The loss in London was over a million sterling, and 
Sir Cloudesly Shovel with his fleet in the Downs, lost three ships of 
70 guns, one of 64, two of 56, and one of 46 guns, besides 1,500 men, 
amongst whom was Rear-admiral Beaumont, who perished with others on 
the Goodwin Sands. Winstanley, the builder of the first Eddystone 
lighthouse, was so well assured of his building, after it had braved the 
storms of four winters, that he declared " he would like to be in it during 
the greatest storm that ever blew under heaven ! " The wish was fulfilled, 
as he was in it on November 27, 1703, when the whole structure was 
blown into the ocean, with its builder and five men. 

Fortunately such astronomical conjunctions and oppositions are rare, 
but, as said by ** Another Observer," there are others of a lesser character 
besides those of last January. Few of them would be found* but what 
would present meteorological extremes of a corresponding ratio of 
destructive intensity. Those of January were chiefly remarkable for 
occurring in pairs, the two oppositions of Jupiter and Uranus occurring 
within four days, an event which, if my memory serves me, is sufficiently 
rare to account for the rare phenomenon which followed it. 

As I stated in my first letter, I do not bring forward these facts as 
being conclusive upon any point ; we are yet only on the threshold of 
inquiry, but I deem the suggestion of Colonel Strange a step in the right 
direction, as leading to an ultimate appreciation of tHe connection which 
exists between astronomy and meteorology. 

I read with very much pleasure the letter of Mr. Elvins on this subject. 
As he has stated (Toronto DaHy Telegraphy Oct. 24, 1870) that "efforts 
to foretell the weather by the moon's age, the planets' positions, &c.,have 
resulted in failure, * * let us see if a better fate will await us when we 
appeal to the sun," I should have liked to have tested the question with 
him, but must forbear till another opportunity. 

Yours respectfully, 

July 12, 1872. OBSERVER. 

NAKED-EYE OBSERVATIONS OF MERCURY. 



Sir, — Referring to a letter by Mr. Lawton in this month's Register^ in 
which he speaks of only seeing Mercury once last spring, I believe the 
planet may be more often caught with the naked eye than is generally 
supposed, especially if one will look out for the morning as well as the 
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evening apparitions. I have never seen Mercury in the morninp^s, but 
have been able several tiroes to detect him with the naked eye after 
sunset — three times in April, 1858, three times in March, i860, 
three times in February, 1862, once in April, 1865, once in February, 
1868, once in April, 1871, and twice last spring. The observations of 
February, 1868, was on the 19th, not the 15th, about which Mr. lAwton 
speaks, though I find from my note-book that the 15th was a very fine 
ni^ht with us in Lancashire. In the Register for March, 1868, page 74, 
it IS mentioned that Mercury was magnificently visible on the 15th, in the 
neighbourhood of London, and below that is a remark from Mr. Walker, 
of Teignmouth, about its brilliance on the 19th. Dr. Dick in his 
** Celestial Scenery *' speaks of seeing Mercury with the naked eye three 
or four times. In Humbolt's ** Cosmos," there occurs the following 
passage about the planet, " If we remember how much, from the earliest 
times, the Egyptians were occupied with the planet Mercury (Set-Horus), 
and the Indians with their Budha, how under the clear sky of western 
Arabia the star-worship of the tribe of the Asedites was directed exclu- 
sively to Mercury, and that Ptolemy, in the 9th book of the ' Almagest/ 
was even able to avail himself of fourteen observations of that planet, 
extending back to 261 years before our era, and belonging in part to the 
Chaldeans, we shall be surprised that Copernicus, who liv^ to attain his 
seventieth year, should have had to complain on his death-bed, that, 
much as he had tried, he had never seen Mercury. Nevertheless, the. 
Greeks designated this planet, and justly so, ** the strongly sparkling '* 
(oTiX/3(i>i/) on account of its occasional intense light. Referring to a com- 
munication from Mr. Elvins in this month's Register, on a different subject, 
I do not think I can bear out his supposition of 187 1 being a cloudy year, 
as I find from my note-book that it contained a far larger number of clear 
nights than any year since 1858, with the single exception of 1870. 
Upton Helions Rectory, Yours truly, 

Crediton : July 2. S. J. JOHNSON. 

MERCURY, 



Sir, — Permit me to refer Mr. Lawton to the footnote on page 42 of the 
second edition of Webb^s admirable ^' Celestial objects for common tele- 
scopes ; " as also to page 106 of vol. 2 of the Astronomical Register, for a 
notice of an observation of my own on Mercury, made on April 19th, 
1864, with my 4*2 inch Ross equatoriaL I enclose a fac-simile tracing of 
the original sketch, taken a<i na/uram, at the time, in my observatory book. 

And have the honour to be. Sir, 
Your obedient servant, 

WILLIAM NOBLE. 
Forest Lodge, Maresfield, Sussex. 
July 15th, 1872. 

REPLIES TO QUERIES, 



Dear Sir, — I send the following remarks in reply to the letter of " A 
Subscriber," in the July Register. 

The total solar eclipse visible in England next preceding the one of 
May 3, 1 715, occurred, according to Ricciolus's Catalogue of Eclipses, 
which is contained in' Ferguson's listronomy (1772), on July 12, 1684. In 
addition to this eclipse, there were two others visible between 171 5 and 
'* the black Saturday of 1453." These took place on April 6, 1540 and 
on October 3, 1633. 
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In regard to the second query of " A Subscriber/' I may say that a 
** 3-in. achromatic is sufficient to show indications of the markings on 
Mars about the time of an opposition." Mr. Charles Grover has succeeded 
in detecting and delineating the general markings on the planet (see 
Register y April 1867, p. 91) with a refractor of only two inches aperture. 
Mr. John «foynson was also enabled to make (at the opposition of Mars 
in 1862) no less than 92 drawings of the markings, although he employed 
a telescope of only 3^ inches. With an O.G. of 3 inches aperture, it 
would be perhaps impossible to see the precise form of the marKings, but 
no doubt a tolerably good view of their general appearance may be 
obtained. 

I am, dear sir, 

Hollywood Lodge, Cotham Park, Tour obedient servant, 

Bristol : July, 1872. WILLIAM F. DENNING. 



q UER T— JUPITER. 



Is there any eridence of the planet Jupiter giving oat more light than 
he can hare received firom the sun P 
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Query : Which point or spot near the middle of the moon's disc is 
practically the best adapted for serving as a fundamental mark in seleno^ 
graphical investigations ? 

The best determined .point on the moon^s surface is the centre of the 
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crater Moesting A (in lat. 3** 11' and long, 5* 13', or colong. 95" 13)', 
which has been used as the mark of reference in the Koenigsberg obser- 
vations for the inyestigation of the moon's librations. Bessel selected 
this crater in preference to others, because, as he states (Astron. Nach- 
richten, vol. 16, p. 276), " it appears, even in full moon, very bright, and in 
sharply defined form, and also because it may, by means of its surround- 
ings, be easily distinguished from other similar craters, so that the oh* 
server is not exposed to the risk of mistaking it/' Bessel made his selec- 
tion on March 31, 1839, two nights after full moon, and there is no 
question that for some days- before and after full moon, when the crater 
is fully lighted up, it makes a very good mark. But it seems very ques- 
ttonable whether nearer the times of first and last quarter, when the 
interior of the crater is purtly shaded, its centre can be correctly esti- 
mated without considerable difficulty. Will observers of the moon who 
Mve the opportunity please watch and sketch the appearance of this crater 
under its difierent illuminations ? And will they please try to find a really 
better mark, if it exists ? Maedler suggested (Astr. Nachr., vol. 15, p. 
12) the crater Triesnecker B, but its variable appearance tells likewise 
against it. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

AUGUST, 1872. 



By W. R. Birt, F.E.A.S., F.M.S, 



The lists for May and July, 1871, may be employed for the selection 
ef objects suitable for observation in August, 1872. On p. 150 of the 
June number of the present volume, the value of supplement (C — ® on 
May 21, 1871, is given as 152^ 21.' On August 6, 1872, the value of 
supplement C — will be 151° 21.' In voL ix., pp. 172, 173, the values 
on July 20 and 31, 1871, respectively were 142' 24*8' and 1° 32' 7. In 
1^72, on August 13, supplement C — 0= i** 5o''4. The two lists are 
therefore available from August 6 to 18 of the present year. 

Eighth Zone of objects from North to South. 

Pains Somnii, Outtemberg, Magelhaens, Colombo, Sautbech, Borda, 
Metius, Fabricius, Janssen,(a) Rosenberger. 

The eastern boundary of the preceding seven zones was printed in the 
last communication as 25° of west longitude. It should have been 45°, 
which would, according to the suggested admirable alteration, for some 

Purposes be 45° from the western or preceding limb at mean libration. 
'he present zone extends 5^ further eastward, t.e., to 40° west longitude, 
or 50*^ from the preceding limb at mean libration. The objects will be 
coming into sunlight on the 7th astronomical reckoning, and may be 
looked for on the evening of the 8th, when the moon is about four days 
old. As the autumn approaches the early moon has decreasing altitudes 
in the western sky, but this disadvantage is compensated by the much 
greater facilities for observing the objects in the eighth zone under the 
setting sun during the first four days after full moon, and it is recom- 
mended that advantage be taken of the harvest and hunting moons for 
observing the objects in the eight zones. 

It is suj^gested that particular attention be given to Gabsendi under 
€v&ry Ulummation, several gentlemen have had it under observation for 
tome months past, and additional observations will be valuafaile. 

(a) See list for September,. 2871, vol. iz., p. 2x7. 
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ASTRONOMICAL OCCUfiBENCES FOR AUGUST, 


1872. 
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and Mercury f 45' S« 






10 6*5 


Wed 








10 2*3 


Thur 


8 
9 








9581 
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9 53*9 


Sat 


10 

11 
12 


9 43 
17 52 


Near approach of 96 
Virginis (6^) 




w 


9 497 


Sun 


D Moon's First Quarter 






9 45-6. 


Mon 


9 47 

1550 
7 SP 
853 


Oocultatioff of X Librae 
(6) 






9 41 4 


Tuea 


13 
14 

15 


• 






9 37*3 


wed 








9 33» 


ThiiT 


Conjunction of Moonand 

Saturn 3" f N. 
Occultation of 6 Sag- 

gittarii (2^) 
Beap^earauce of ditto 
Illuminated portion of 

disc of Venus = 0*992 
Dluminated portion of 

disc of Mars = 0*982 






9290 


Fri 


16 
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Astronomical Occurrences for August 



20 1 



DATE. 1 


Principml Oocurrenoes. grupiter'i SatelliteB. pSiage! 


Sat 


17 


h. m. 

i 

853 


Mdereal time at Mean 
Noon, 9h. 42m. 41*038. 


J 


1. m. 8. 


h. m. 
920*7 


Sun 


18 
19 


O Full Moon 






916*5 


Mon 


( 


Sun's Meridian Passage, 
3m. 18*788. after Mean 
Noon 






9 12*4 


Tues 


20 

21 
22 


8 51 

9 28 

10 8 

11 II 

13 22 

14 5 

15 I 


Occultation of 30 Piscium 

Reappearance of ditto 
Occultation of 33 Piscium 

(5) 
Reappearance of ditto 

Near approach of B. A. C. 

17(6) 

Occultation of 26 Ceti 

(6i) 
Reappearance of ditto 






9 8*3 


Wed 




• 


9 4*2 


Thur 


• 






9 0*1' 


Fri 


23 

24 
25 
26 


253 
12 57 

834 


Conjunction of Venus 
and Mercury, 6" 29' S. 

Conjunction or Uranus 
and Mars o** 30^ N. 

Saturn's Ring : 
Major AxiR=40"*32 
Minor Axis= 16" -S 






8 560 
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851-9 


SVM 


C Moon's Last Quarter 






• 
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8457 
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27 

28 
29 

30 

31 

XT 
1 








839-6 


Wed 




• 






8 35-6 


Thur 








831-S 


Fri 


751 
9 12 

1729 
1141 

1953 


Inferior conjunction oi 

Mercury 
Conjunction of Moon 

and Uranus 3° 38' S. 
Conjunction or Moon 

and Mars, 3** 18' S. 


Srd Oc. R. 

1st Sh. I. 
1st Tr. I. 


IK 

1655 


827*4 


Sat 


Conjunction of Moon 
and Jupiter, 4** 12' S. 






823*4 


RT!f 

Sun 


Conjunction of Moon 
and Mercury, 8" 57' S. 




• 
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THE PLANETS FOR A UQU8T, 



At Transit oyeb the Meridian of Greenwich. 



Planets. 


Date. 


Bt. Ascension. 


Declination. 


Diameter. 


Meridian. 


Mercury... 


ISt 


h. m. s. 
10 32 21 


/ 
+ 756 


7"-2 


h. m. 

I 504 




15th 


II I 28 


+ 2 11 


9'-2 


I 244 


Yenus ... 


1st 


9 7 22 


+17 52 


9"-6 


257 




iSth 


10 15 22 


+12 21^ 


9'-8 


0385 


Saturn ... 


ISt 


19 10 45 


—22 16 


i6"-6 


10 27-4 




i^h 


19 7 18 


— 22 23 

• 


i6"-4 


9 29'0 



Mercury may be observed at the beginning of the month as ui 
evening star, setting on the ist about 48 minutes after the . sun, the 
interval decreasing. 

Venus is still too close to the sun to be well observed. 

Saturn may be fairly observed till after midnight, setting at the 
beginning of the month two hours and a half after midnight, the interval 
decreasing at the end of the month to about half an hour. 



REVIEW. 

Essays on Astronomy, By Richard A. Proctor. Longmans, Green & Co., 
1872. 

We are glad that Mr. Proctor has determined to publish in a collected 
form some, if not all, of the many articles and notices which have 
appeared from his clear and running pen in the various serials and reports 
of the societies. In the present volume he has gathered together a 
number of essays upon more strictly scientific subjects, and he promises 
a second volume of a somewhat lighter kind, and more closely associated 
with the subject of the plurality of worlds. There are in the present 
volume three interesting articles upon Sir John Herschel ; others 
on the planets Mars and Saturn (beautifully illustrated) ; meteors ; the 
zodiacal light ; the Sun*s corona ; coloured suns ; Sirius, &c. Some of 
the more abstruse subjects have been been put into the appendices, 
among which we may notice an able paper upon the transit of Venus in 
1874. Mr. Proctor, in answer to those who profess to object to popular 
science, and who would imply that, because he has done so much to make 
science popular, he necessarily has written in a superficial way, says that 
he has never written anything in the popular serials upon any subject 
that he had not previously treated more solidly. This is always borne 
out by the dates of the various essays. We believe that he nas done 
much to incite an interest for these subjects among those, who under 
ordinary circumstances, would not have dared to encounter the difficulties 
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And labour of learning, and by so doing, we feel sure that he can have 
done no harm, and that he has really enlisted many valuable hands in the 
service of science. We shall be happy to hear dbat the success of this 
volume induces Mr. Proctor to give us more. 



Salb of a laboe Aghbomatic. — ^The great refractor, by 
Cooke and Sons, of York, which was shown at the International Exhi- 
bition of 1 87 1, was sold by auction by Messrs. Stevens, of King Street, 
Covent Garden, on the 12th ultimo, for about 750^. The instrument, 
which had every modem appliance, and was one of the most complete 
ever turned out by these celebrated makers, was of 10 inches clear aper^ 
ture, and was originally priced at 1,200/., but owing to the rise in wages 
and materials would now be charged much more. The purchaser was 
Mr. Hienley, the telegraph engineer. 



Errata, In list of subscribers for Seecomber read Seccombe ; for 
Huhheosty read Huhhersty, 
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JOHN BROWNING begs respectMly to inform scientific 
gentlemen and the public generally, that he has taken the Premises, No. 69, 
Strand, opposite Bedford Street. These premises he will open as a West-End 
branch of his business on the 18th of March. In a Show-room on the ground floor 
there will be every convenience for testing, or seeing m action. Microscopes, 
Spectroscopes, Astronomical, Electrical, and other Philosophical Apparatus. There 
are light workshops on the premises. Communication has been established by 
electric telegraph with the Factory at 111, J(inories. JOHN BROWNING, Optical 
and PliysiciS Instrument Maker to the fioyal Society, the Royal Observatories of 
Greenwich and Edinburgh, Ac., Ac, Ac., 68, Stiand. W.C ; HI, Minories, E. : and 
' 6, Vine Street, B.C. Snecialities, Spectroscopes, Astronomical Telescopes, Polans- 
oopes. Microscopes, and Electrical Apparatus. 



WANTED, APPIANI ASTEONOMIA, large folio. 
ASTRONOMICAL REGISTER, Vols. I., IL, III. 
ASTRONOMICAL GEMS AND CURIOSITIES.— Apply to the Editor* 
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TO CORRESPONDENTS. 



Smtth'8 Celestial Cycle. — Oar Sydney Correspondent, whose exact 
address we have mislaid, is informed that we can procure a good copy of 
the above work for him if he still wishes to have it 

Notice. — ^It is particularly requested that all coqununications be, 
addressed to the Editor, Paenham House, Pembust Road^ Clapton. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-office Order, or 
penny postage stamps. 

Our Subscribers are requested to take notice that in future Post Office 
Orders for the Editor are to be made payable to John C. Jacksov, 
at Lower Clapton, London, R 



The Astzonomioal Besiater is intended to appear at the oommenoement of 
each month; the Subscription (indnding Postage) is fixed at Thxee flhilHwgi 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Axtrimomicdl RegitUr are open to all suitable oommunicationa. 
Letters, Articles for insertion, &c., must be sent to the Editor, Parnham House, 
Pemiurp B»ad^ Oaptomf JS,, not later than the 10th of the Ifonth. 
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THE 3BITISB ASSOCIATION AND LUNAR WORK. 



** He that putteth his hand to the plough and looketh back I'* — we kttow 
the rest Twenty years ago the British Association for the Advance^ 
ment of Science put its hand to a work of no small magnitude and of no 
little importance. Unostentatiously it sought to throw Ught upon bygone 
Selenological changes through the instrumentality of accurate drawings 
of portions of the moon's surface \ and sonra delineations of Gassendi^ 
Plato, and the Mare Crisium, were executed by members of the first Lunar 
Committee. After a repose of eight years a partial revival took place^ 
and a report was presented embodying some observations of the Cratei' 
Plato, in the course of which several objects in and around Plato were 
particularly examined. Four years later the energies of the Association 
were directed to a much greater work : the compilation of a catalogue of 
lunar objects accompanied by critical and explanatory notes, and assisted 
hy a grant from its funds. The few following years, 1865 to i868« 
witnessed an extension of the work, hy the projection of a map on the 
scale of 2CX) inches to the moon's diameter, and during the four years four 
sections or areas of 5'' in latitude and longitude were produced. These 
areas included every object that could be detected with ordinary tele- 
scopes, or found on existing photograms. At the meeting of the 
Association in 1868, objections were made to the great extent of the work 
and to the necessary slowness of its progress, which it was considered 
rendered it unsuitable for receiving the assistance of the Association, and, 
in consequence, the Conmiittee was not reappointed at that meeting. 
Two years later the Association took up another line of lunar research, 
viz., the discussion of observations of lunar objects suspected of change, 
which has been continued for two years. The first year's work has been 
confined to an examination of the observations of the spots on the floor of 
Plato, and the second year's work to a similar examination of the obser- 
vations of the streaks and markings on the floor. We find that the 
VOL. X. 
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Committee for carryine^ on these, discussions has not been reappointed, 
and thus for the fourth time the Association has withdrawn from lunar 
work. 

Of what value is this work which has been taken up in so desultory a 
manner by the British Association ? On reviewing its progress we find in 
the first instance certain drawings produced, those which were published 
being three views of the Mare Crisinm, by Professor Fiazzi Smyth, under 
the morning, mid-day, and evening illuminations. An interesting series 
of unpublished drawings of Plato and the Alps are in existence. The 
labours of the revived Committee, in i860, were confined to a single 
report. Much more work appears to have been effected by the Com- 
mittees of 1864 to 1868. Nearly 500 objects on the four areas included 
by lo** of south latitude and 10° of west longitude, have been critically 
examined, and their outlines laid down on the scale above-mentioned. 
The catalogues of these objects, we are informed in the Report of 1869, 
contain numerous selenographical and selenological notices, having refer- 
ence to the sequence of events, such as the protrusion of mountains, the 
formation of valleys, the appearance of ancient regions containing the 
remnants of grey plains ana mountain ranges, which degrading agencies 
have so modified as to occasion them to present a very different aspect to 
that which we find characterising formations of a much more recent 
period, but still remote in selenological time ; in fact, the Committee 
appear to have treated the subject they had in hand much as geologists 
have treated geological phenomena. Although a lunar survey of this 
kind must necessaruy be one of great labour, consuming a large amount 
of time, the fixing of the lunar features to a definite epoch is of such great 
value in selenographical researches, that it is a matter of regret that it has 
been discontinued, especially as the amount of the grant never exceeded 
120/. annually. One important result has grown out of this work, viz^ the 
possibility, if not the probability, of detecting the changes occurring on the 
moon's surface by which deep craters such as Linne, previously described as 
^ very deep," have disappeared as if they had been filled up, has led to a 
very close inspection of the Crater Plato, which has been the subject of 
the most unremitting attention for at least two years. The discussion of 
the observations of Plato is the last work of the Association connected 
with the moon ; it has shown that small spots varying in intensity of 
brightness and visibility are numerous on the floor, and that the streaks 
and markings which appear to be intimately connected with the spots, 
are also variable in form and brightness. The most striking result, 
however, is the darkening of the floor as the sun attains his greatest 
altitude above the horizon of Plato. These are certainly results which 
are leading us on towards a clearer conception of the state of the surface, 
and must contribute to the formation of views of the operation of forces, 
modifying that surface, of a character much nearer the truth than those 
formerly neld. 

So far as we are able to learn, the Association has withdrawn from this 
important work on account of its magnitude. The mapping of the surface 
in the way proposed consuming so large an amount of time, that its 
completion cannot be expected within any reasonable period, and with 
regard to the work, not- less important, of observing definite portions of 
the disc, it may be remarked that, in prder to detect such changes as the 
last Committee in its two reports has' indicated, it is a work of consider- 
able labour, and much time must be consumed in making the necessary 
observations. NoV, it may be worth while to enquire if reasons such as 
Ihese ought to weigh in retarding a work that promises to be of great 
benefit to future Selenographers ? In the first place, no great work can 
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be proceeded with except it be step by step ; each portion must be made 
good before the next is attempted, and if the aphorism — 

" By many blows that work is done 
Which cannot be achieved by one," 

be kept steadily in view, and the main object not allowed to sleep, 
progress must result. Had the Association continued its srant, even if 
reduced to £icx) per annumt it is more than probable that, by tMs time, 
four more areas of the map would have been completed, and a larger 
number of objects catalogued, and, as regards observations, we have 
reason to believe that by pursuing a course similar to that adopted by 
the last lunar Committee, a large number might be obtained capable of 
yielding important results. If these views be correct, it appears that the 
proximate effect of the withdrawal of the Association from the work has 
tended to retard it. Nevertheless, so far as the grants have been 
judiciously applied, the Association has been true to its designation ; it has 
advanced the science of Selenography. In the second place, because the 
Association has withdrawn, and the work has been proportionately 
retarded, are we to come to the conclusion that it will langmsh and die 
out ? By no means, — languish it may, but if there be energetic and 
devoted Selenographers, and they are upon the increase, the study of 
lunar physics will assuredly not die out. Observers will not be content 
with the works of Schroter, Gruithuisen, Lohrmann, Madler, Smidt, 
and Bulard, but will seek in some way to bring their own work before 
the public, to place their observations on record, and to secure an exami- 
nation and discussion of them, that their labours may not be lost, but 
that posterity may reap the benefit, should they not meet with a favourable 
reception at the hands of living astron<;i^rs. 



HISTORICAL ECLIPSES. 



Mr. J. B. Hind, writing from Mr. Bishop's Observatory, 
Twickenham, furnishes us (The Times) with the following 
interesting sketch of the Eclipses recorded in History : — 

'* It is well understood that the historical eclipses, especially those of 
the sun, have an important bearing upon our knowledge of the elements 
of the moon's motion, as affording the means of testing the accuracy of 
those elements when carried back to very remote times. I send you a 
brief account of some results I have deduced in a systematic examination 
of these eclipses, making only such a selection therefrom as may possibly 
possess interest for the general reader. I shall omit any reference to the 
purely astronomical conclusions to which I have been led, which would 
be out of place in your columns, and, indeed, would extend this com- 
munication beyond reasonable limits. It may, however, be desirable to 
state that I have employed the last value of the secular acceleration of 
the moon*s mean motion given by Professor Hansen, of Gotha,'the author 
of the latest lunar tables, and have combined other important elements 
as determinecf by him with the results of M. Leverrier's tables of the sun. 
From recent investigations, it appears by no means improbable that we 
may have to rely wholly upon the ancient eclipses in fixing the tru^ 
amount of acceleration in the motion of our satellite. 
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I shall follow the chronological order in the subjoined remarks upon 
some of the better known eclipses of history. These form a part only of 
the phenomena I haye rigorously examined upon the same system of 
calculation. 

** I. The Ninereh Eclipse of b.c. 763, June 15. — ^The discoYery of the 
record of this eclipse on one of the Nineveh tablets in the British Museum 
was announced by Sir Henry Bawlinson in the Athetueum of May 18, 
1867, to which I refer for details of its bearing on the sacred and profane 
history of the period. In the actual state of our knowledge it is the 
terminus a quo for researches on the historical eclipses, and I believe I 
am correct in saying its value in an astronomical point of view is greater 
than that attaching to the famous eclipse predicted by Thales to the 
lonians, as mentioned by Herodotus. The underlining of the inscription 
appears to indicate a phenomenon of unusual character or that the eclipse 
was total in or near Nineveh. Adopting for the position of the city the 
longitude and latitude deduced by the Astronomer-Royal for the pyramid 
of Nimrud, I find the calculated southern limit of totality would pass a 
few miles south of Nineveh, leaving a very large partial eclipse at that 
city. Very trifling corrections in the lunar elements employed would 
suffice to bring the total eclipse over it. In this longitude the duration 
of totality on the central line would be 4m. 20s., the middle of the eclipse 
at half-past 9 local time. 

'* 2. The Eclipse of b.c. 689, January 11. — The idea that the retrogres- 
sion of the shaaow on ' the dial of Ahaz ' during the illness of Hezekiah 
may have been connected with a solar eclipse has given rise to much 
discussion, and several writers have endeavoured to point out how the 
occurrence might thus be explained. Of the eclipse to which attention 
has been directed the above has perhaps appeared the more probable. 
It was an annular eclipse, and at Jerusalem the sun would present the 
form of a luminous ring for 7^ minutes, the middle at loh. i8m. In 
Babylon it would have the same appearance for seven minutes. It seems 
hardly probable that the eclipse could have occurred much latter in the 
day, though more than one author has considered the circumstance 
essential for the explanation of the retrograde motion of the shadow on 
the ancient form of sun-dial by an eclipse. I must leave the reader to 
judge how far the expression ** wonder done in the land '* may relate to 
such a phenomenon, which is, of course, a very rare one in a particular 
locality. 

« 3. The Eclipse of Thales, B.C. 585, May 28.— This eclipse, which, as 
Herodotus informs us, terminated the six years* war between the Medes 
and Lydians under Cyaxares and Alyattes, when during a battle, * day 
was suddenly turned into night,' has greatly exercised the chronologist 
and the astronomer, and although, misled by imperfect tables of the lunar 
motions, they have fixed upon other eclipses from time to time, it has 
been known for some years past that the date distinctly assigned by Pliny 
(the fourth year of the 48th Olympiad) is the correct one. My new calcula- 
tion throws the shadow precisely over the tract ot country where with 
the greatest probability it has been supposed the contending armies were 
aituated, and in addition it indicates a circumstance whic^i I believe has 
not resulted from any previous calculation, and which may not be without 
its chronological import — viz., that the eclipse was total in Nineveh for 
between three and four minutes shortly before sunset. The date of the 
final destruction of Nineveh is closely connected with the eclipse of 
Thales. 

"4. The Eclipse of Xerxes, B.C. 473, February 17. — ^Much diflficultv 
has been experienced by chronologists with an eclipse which occurred. 
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according to Herodotus, in the early spring, when Xerxes was setting out 
from Sardis on his expedition against Greece. It is certain that there was 
no such phenomenon in the year b.c. 480, to which this event is usually 
referred, and in examining the eclipses about this period, I found only one 
that can apply. There is no doubt that the sun was very largely eclipsed 
at Sardis on the morning of February 1 7th, b.c. 478. A direct calculation 
for this place shows that more than 94'iooths of the sun's diameter would 
be covered, the greatest phase ten minutes after 11, local time. The 
eclipse was annular, and Sardis appears to have been just outside the 
annulus. One other eclipse only was visible in eastern Europe aboutthis 
year, it occurred b.c. 479, October 2, and has been considered to be the one 
which ocaurred at the time Cleombrotus consulted the <»racles at Sparta. 
Its magnitude there is found to have been about 6-ioths, the greatest 
eclipse at oh. 5bmin. If the eclipse of b.c. 478 be truly the one recorded 
by the historian, the date of the battle of Salamis will require to be 
brought down two years. 

"5. The Eclipse of Agathocles, B.C. 310, August 15 (Diodorus, Justin). 
On the morning after the fleet of Agathocles sailed from Syracuse for 
Africa, the historians tell us the sun was eclipsed to such a degree {tantum. 
fit solis deliquium) that the stars appeared everywhere as at night Though 
Agathocles could hardly have been more than 100 miles from Syracuse, 
it is uncertain in which direction he had sailed, or whether he was 
rounding Sicily on the north or south side, and this circumstance detracts 
from the scientific value of the record. My calculation throws a central 
line near the African coast, so that the fleet, if sailing southwards, would 
be near the northern limit of totality. 

"6. The Eclipse on the Passage of the Rubicon by Caesar (Dion), 
B.C. 51, March 7. — This would appear to have been a very notable 
phenomenon on the Rubicon and in Northern Italy generally. The 
eclipse was annular, and the annular phase continued 6min. 3osec. At 
Rome there would be a partial eclipse, about three-fourths of the sun's 
diameter being covered. A line drawn from 9 deg. 24 min. E. and 43 deg. 
26 min. N. to 14 deg. 39 min. E. and 46 deg. 15 min. N. will define the 
course of the central eclipse across Italy, and the ring-formed appear- 
ance of the sun would extend to about i deg. 35 min. north and south of 
this line. The Rubicon would be placed about midway between the 
central line and the southern limit Near Ariminum the middle of the 
eclipse occurred at oh. 50m. By some writers (including the Abb^ du 
Fresnoy, in his valuable * Tablettes Chronologiques/) the eclipse is dated 
B.C. ^o ; the above, however, is the correct year. 

** A great eclipse has been referred in the year b.c. 43 or 44, soon after 
the death of Julius CaBsar, and it is instanced by Baron de Z<kch and M. 
Arago as the first annular eclipse upon record. Calculation shows that 
there could not have been an eclipse, annular or otherwise, visible in 
Italy in either of these years, nor, indeed, for several years before or 
affcer. The phenomenon alluded to, was, no doubt, of a meteorological 
character, and this would appear from the passage in Suetonius, one of 
the authors quoted upon the subject 

** 7. The Eclipse of Herod (JosephusV — The lunar eclipse, which I take 
to be the one recorded by the Jewish historian during Herod's last 
illness, occurred b.c. i, January 9. On this occasion the moon passed 
nearly centrally through the earth's shadow, entering it at llh. 23m. p.m. 
mean time at Jerusalem, and emerging at 2h. 57m. a.m. on the loth ; the 
total eclipse continued Ih. 39m. This is the date recognised by Cal- 
visins, and recently supported by Mr. Bosanquet. An eclipse in b.c. 4, 
on the night between March 12-13, ^hich other chronologists have 
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supposed to be the one referred to, was partial only, and did not commence 
till I a.m. ; little more than half the moon's diameter was immersed in 
the earth's shadow at ^eatest phase. 

<*8. The Eclipse of rhlegon in the 202d Ol^piad (Eusebius), a.d. 29, 
Norember 24. — Total on a line crossing the Black Sea, rather west of 
Odessa, to Sinope, thence, near the site of Nineyeh, to the Persian Gulf. 
At Jerusalem a partial eclipse; about 11. 10 a.m. eight-tenths of the 
sun's diameter would be coyered ; at Heliopolis (Baall^c) also partial — 
nine-tenths. At a point on the central line near Sinope the totality 
would continue 1^ minutes. Humboldt mentions that Uiis eclipse had 
been calculated by Wurm, but I hare not met with his results, it is the 
only solar eclipse that could hare been risible in Jerusalem during the 
penod usually fixed for the ministry of Christ. 

^ The moon was eclipsed on the generally received date of the Cruci- 
fixion, A.D. 33, April 3. I find she had emerged from the earth's dark 
shadow a quarter of an hour before she rose at Jerusalem ( 6 36 p.m.), 
but the penumbra continued upon her disc for an hour afterwards. 

"9. The Eclipse of 113, May 31.— Kepler, after endeavouring to ascer- 
tain the date of a total eclipse mentionea by Plutarch as having * recently 
occurred about noon,' when the darkness was like that of night, and stars 
were seen in all directions, states he had found none which accorded 
better with the description than the above. On submitting it to. calcula- 
tion on the modern elements, the central line appears to have passed too 
far north — over central Germany. I have not succeeded in discovering 
the date of this eclipse, though I have accurately examined several at 
the close of the first and be^nning of the second century. 

" 10, The Eclipse of 418, July 19. — ^Very laree at Constantinople, 
according to Philostorgius, who relates that at the eighth hour of the 
day the sun was so far ecUpsed' that the stars appeared, and a comet 
which had not been previously perceived became visible during the 
obscurity, and was watched for more than four months afterwards. Ac- 
cording to my calculation the central line passed somewhat to the south 
of Oonstantinople, where ninety-five hundredths of the sun's diameter 
would be covered. At a very short distance below that point the eclipse 
would be totaL This is the second occasion upon which the discovery 
of a comet during a total, or neariy total, eclipse of the sun is recorded in 
history. 

''II. The Eclipse of 671, December 7, on the attempted removal of the 
pulpit of Mahomet from Medina. — Professor Ockley, in his ** History of 
the Saracens,'* mentions on the authority of several Arabian writers a 
a large solar eclipse which occurred about the 52nd year of the Hegira. 
The Caliph Moawiyah having formed the intention of removing the 
Prophet's pulpit from Medina to his residence at Damascus, his people 
proceeded to do so, 'when immediately, to their great surprise and 
astonishment, the sun was eclipsed to that degree that the stars appeared.' 
Baron de Zach refers the eclipse to 674, October 4, but in this he is cer- 
. tainly mistaken — I believe through a wrong assumption as regards the 
moon's latitude. The correct date would appear to be 671, December 7. 
The eclipse of this day was annular on the central line. At Medina the 

freatest phase occurred at loh. 43m., when 85-oooths of the sun's 
iameter would be obscured. In the clear skies of that part of the 
world such a degree of eclipse might be sufficient to bring out the 
brighter planets or stars. No larger eclipse, visible at Medina, occurred 
about this epoch. 

'* 12. The Eclipse of 840, May 5. — Among the causes which are said to 
have brought on the ' maladie de languer ' that terminated the life of 
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Louis de Debonnaire was * the fright which a total eclipse of the sun had 
occasioned him/ It is related that the King was taxen ill at Worms, 
and having been removed to Ingelheim, near Mavence ; he died there on 
the 20th of June. I find the northern limit of totality in this eclipse 
passed about loo miles south of Worms, and on the central line in this 
longitude the total eclipse continued 5m 25s., an unusually long interval 
for the latitude of central Europe. The middle occurred at 1.15 p.m.y 
with the sun at an altitude of 57 deg. The phenomenon under such cir- 
cumstances must have been a very imposing one, and well calculated in 
those days to inspire alarm. 

"I have already described in your columns the track of the total 
eclipse of 1 140, March 20 (William of Malmesbury) across this country, 
and merely refer to it now to add, that if any one of your readers is aware 
of its hating been recorded as total in London, he might be doing an 
astronomies- service by making the iuct generally known. 

** 13. The EeUjpde of 11^3, August 2 (Willliam of Malmesbury ), 
a great solar eclipse, considered as foreboding evil to Henry L of 
England. — The central line traversed Scotland nrom Ross to Forfar, and 
the eclipse was, of course, large in every part of the country. It would 
be total in Northumberland. In the centre of Forfarshire totality con- 
tinued 4m. 20s. Berwick-upon-Tweed was about 20 miles within the 
south limit. 

** During the existence of the kingdom of Jerusalem there is mention 
of an eclipse which would appear to have been total in the city or its 
immediate neighbourhood, ana has been variously dated from the election 
of Godfrey of Bouillon in 1097. I am inclined to think it must be to the 
eclipse of August, 1133, that the record applies, though previous or sub- 
sequent events may have been mixed up with it by the historian. Con- 
tinuing the calculation of the track of total eclipse after leaving this 
island, I find it would enter Palestine near Jafia, and pass over Jerusalem 
and Hebron, where the sun would be hidden 4^ minutes about 3 p.m., and 
from Nablous on the north to Ascalon on the south the country would be 
in darkness for nearly the same interval. The magnitude of the eclipse 
of 1 187, September 4, was rather more than 9-ioths at Jerusalem, the 
central line passing between eight and nine degrees to the north ; in the 
eclipse of 1191, June 23, the magnitude was about 7-ioths. 

'* 1 4. The Eclipse of 1433* June 7, long remembered in Scotland as 
' the black hour.' — It was a remarkable eclipse, the moon being nearly 
in perigee and the sun not far from apogee. The central line traversed 
the country in a south-easterly direction, from Ross to Forfar, passing 
near Inverness and Dundee. Maclaurin mentions that in his time a 
manuscript account of this eclipse was preserved in the University of 
Edinburgn, wherein the darkness is said to have come on about 3 p.m., 
and to have been very profound. Bj direction calculation for Edinburgh 
I find the total eclipse commenced at 3h. 3m. and continued jm. 41s. At 
Inverness totality continued 4m. 32s. The after-course of this eclipse 
was north of Frankfort on the Main and Munich, over the Dardanelles, 
south of Aleppo, and thence nearly parallel to the course of the Euphrates 
to the north-east border of Arabia. The totality was observed in the 
Turkish dominions according to Calvisius. 

" 15. The Eclipse of 1598, February 25.— Maclaurin says the memory of 
this eclipse was preserved among the people of Scotland, and * that day 
they termed Black Saturday.* He adds : — * There is a tradition that 
some persons in the north lost their way in the time of this eclipse, and 
pdrished in the snow ' — a statement the probability of which our exper- 
ience of recent phenomena by no means tends to support The central- 
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eclipse may be described as having passed about five miles south of 
Stranraer to the Bass Rock, a little south of Edinburgh, or, more pre- 
cisely over Dalkeith. Totality came on at Edinburgh at loh. 1501., 
and continued im. 30s. The duration was the same at Douglas, Isle 
Man. From the rapid motion of the moon in declination the course of 
the central line was a quickly-ascending one, in latitude on the earth's 
surface, the total eclipse passing off within the Arctic circle. Kepler 
must refer to another eclipse which was observed by Jessenius at Torgau 
on the Elbe, though he gives the above date. 

*' 16. The Eclipse of 1652, April 8, to which reference is also made 
by Maclaurin as 'still famous among the populace of Scotland, and 
known among them by the appellation of Mirk Monday.' The central 
line passed over the south-east of Irelund, near Wexford and Wicklow, 
arrived on the shores of Scotland near Burrow Head, Wigtonshire, and 
running within a few miles from Edinburgh, Montrose, and Aberdeen, 
left the island at Peterhead. Greenock and Elgin would be situate 
near the north limit, and the Cheviots and Berwick upon the south 
limit of totality. The eclipse was observed at Oarrickfergus, Ireland, 
by Dr. Wyberd. I find by direct calculation for this place that it 
was only just within the north limit of totality, which would com- 
mence at loh. 8m. 30s., and continue 44s. This short duration may 
partly explain a curious remark of Dr. Wyberd, that when the 
sun was reduced to 'a very slender crescent of light, the moon all 
at once threw herself within the margin of the solar disc with 
such agility that she seemed to Evolve like an upper millstone, 
affording a pleasant spectacle of rotatory motion.' Wyberd*s further 
description clearly applies to the corona. 

<* I believe it has been generally supposed that the last total eclipse 
of the sun visible in England was that of 17159 May 3, so wel 
recorded by Hally in the * Philosophical Transactions ' of the Royal 
Society, and I was under this impression myself until, on calculating 
the elements of the eclipse of 1724 (May 22), observed at Parief, and 
by the French King at the Trianon, I discovered that before reach- 
ing France the belt of totality must haye traversed the south-west 
of England, and it now appears that the totality did not pass by ua 
unrecorded. 

<* I am indebted to the Astronomer Royal for referring me to an account 
by Dr. Stukeley, who observed the eclipse from Salisbury Plain. The 
duration of totality in that locality v^ould be rather less tha'n three minutes. 
The eclipse of 1724 is therefore the last that has been total in England, 
and as I have shown in a previous communication, there will be no 
other till August 11, 1999, and that will be confined to the south-west 
comer of the country.'* 

To this the following reply appeared : 

To the Editor of the TViiim. 

Sir, — I should be glad to offer a few remarks on the very interesting 
oonmiunioation of Mr. Hind on historical eclipses. I will endeavour to 
be as brief as the importance of the subject will permit 

In regard to events in history it is desirable to lay down some rule as 
to the respective provinces of historical testimony and science. 

In regard to the time, the magnitude, and other circumstances of an 
eclipse, we must bow at once to the authority of men. like Sir 6. Airy 
and Mr. Hind. Dr. Hinoks, indeed, asserts that in the mathematical 
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expression on which their calculations are founded there are some co- 
efficients which admit of yariation when the calculation relates to very 
distant epochs. But I do not presume to attribute any weight to this, as 
I am unable to test it I accept the determination of all these points as 
calculated by these great astronomers. But there I feel their absolute 
authority ends. Their testimony is only one part of the case, and the 
other evidence must be examined. 

In two cases I entirely demur to the conclusions drawn from the eyi- 
dence of eclipses by Mr. Hind in his valuable Memoir. 

These are (i) the eclipse of Thales, and (2) the ecli]^se of Xerxes. 

1. The eclipse of Thales, May 28, b.c. 585. Both Sir G. Airy and Mr. 
Hind consider that this was the eclipse which terminated the war between 
the Medes and the Lydians. Now, Herodotus, who was born more than a 
century after this eclipse, is the original authority on which the connexion 
between this eclipse and Thales and the Lydo- Median war has descended 
to us. But Herodotus declares it to have occurred in the reign of Cyaxares, 
who died in B-a J94, as all historical evidence and the authority of 
Herodotus himself leads us to believe. The question is largely discussed 
in Clinton, F.H., voL i,p. 418. It may be added, however, that some an- 
cient authorities state that it was in the reign of Astyages, the successor of 
Cyaxares. But, as Clinton shows, many circumstances concur in leading 
to the belief that this war terminated before B.a 600. Able astronomers 
have fixed on two eclipses — b.c. 610 aad b.c. 603, as the eclipse of the 
batUe. Th^es is said to have predicted the eclipse which closed the war. 
Some authorities would bring down the reign of Cyaxares beyond b.o. 
585, by which they subvert all the mos t careful chronolo^, which is 
established on very strong evidence. But this is surely unphilosophical. 
A tradition first reported 120 years at least after the event connects ihe 
close of the war and the prediction of the eclipse by Thales with each 
other. Another later tradition connects the prediction of the eclipse 
with the eclipse of b.c. 585. The authority of Herodotus is explicit 
against a war between the Lydians and the Medes at so late a period. 
Therefore, if we connect the battle and the eclipse of b.g. 585 he entirely 
contradicts himself. Does not this teach us to examine the evidence on 
which these events are connected ? A tradition passing through 120 
years and many months, might easily be confused. Suppose the eclipse 
of B.C. 603 to have been the battle eclipse, and Thales, oy the Saroi,* to 
have predicted that of b.c. 585, is it not easy to see how this tradition 
might have arisen, and the two eclipses become confused ? The answer 
usually given to this suggestion is, that only a total eclipse could produce 
so great a moral effect, and that Herodotus says *' day suddenly became 
nignt.*' He says the same thing of another ecUpse which was not total, 
except the word *^ suddenly," But there he adds, ^* the sun left the 
heavens.'* Surely there is not evidence enough in this tradition to over- 
turn all established chronology, which is contradicted also by the author 
who reports it. We know little what the moral effeet of a large eclipse 
might be in those sees. 

2. The eclipse ot Xerxes. Mr. Hind appears disposed to bring down 
the date of the battle of Salamis two years, on the evidence of an eclipse 
seen by Xerxes on his way from Sardis to Greece. There was no eclipse 
in B.C. 480, but a large one in b.c. 478. But there was also an eclipse in 
B.G. 482, and if we suppose him on his way from Susa to Sardis this 
might be the eclipse. His Magi predicted from it his conquest of Greece. 

* Saros. This is the period of 223 lunations, for 18 years, 10 days, and 8 hours, by 
which the Babylonians calculated eclipses by their observations. 
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So that it could not be after his defeat ; and the date of the battle of 
Salamis is too well known to admit of a reduction of two years. We must, 
therefore, believe that there is some error in the tradition, if we deny 
that any eclipse but that of b.c. 478 is to be accepted. It will be seen at 
once that a contemporary report of an eclipse stands on a very different 
footing from a tradition reported half a century afterwards. 

These considerations are very important in regard to the evidence on 
which we. accept accounts of historical events. Eclipses are very useful 
correctives when we can depend on their connexion with the events with 
which they are associated by tradition ; but when that tradition is of a 
doubtful kind they must be subjected to the laws of historical evidence, 
as well as of scientific accuracy. 

I remain, Sir, yours, &c., IGNOTUS. 



THE METEOR COMET OF JUGUST. 



To the Editor of the Times. 

Sir, — The remarkable discovery made in 1866 by Sig^or Schiaparelli, 
director of the Observatory of Milan, that the August meteors move 
round the sun in an orbit almost identical with that of a large comet 
which became visible in July, 1862, has given occasion to several sensa- 
tional announcements founded upon the close approach of the comet to 
the earth's orbit, at the point where it passes from the north t/O the south 
side of the plane of the ecliptic, at whicn point the earth arrives about the 
loth of August, when for many years past (indeed, since Professor 
Quetelef s announcement of the periodicity to the Belgian Academy of 
Sciences in 1836) we have been accustomed to look for an unusual display 
of shooting stars. A few remark^ may not be inopportune at the present 
time. 

The second comet of 1862, as it is usually termed, was first detected 
bv Mr. Tuttle, now of the United States Navy, at the Observatory of 
Harvard College, Massachusetts, on the i8th of July, in the constellation 
Camelopardus, and was subsequently independently discovered at 
Florence, Rome, and Copenhagen. It presented a very conspicuous 
appearance in Corona Borealis and vicinity in the latter part of August, 
exhibiting a tail variously estimated, according to clearness of atmosphere, 
at from 25° to 30° in length. It was last seen in Europe, at Athens, on 
the 26th of September ; but was followed at the Royal Ooservatory, Cape 
of Good Hope, till the 25th of October, when it was lost to view in the 
southern constellation Ara. A few weeks after the discovery of the comet it 
became evident that its path deviated sensibly from a parobola, the curve 
in which, for fiicility of computation, it is usual to suppose these bodies 
to be moving, and many comets show no appreciable deviation from this 
curve, even during a lone period of visibility. Various elliptic orbits 
were assigned, but . the last and most complete determination of the 
elements is by Professor Oppolzer, of Vienna, one of the most accom- 
plished calculators of the present day. He finds the period of revolution 
to be 121^ years, and it is certain that this period must be very close upon 
the true one. 

Now, it follows from Professor Oppolzer*s definitive calculation of the 
elements, that in 1862 the orbit of the comet intersected the plane of the 
earth's annual path at a point which was situate only 430,000 miles from 
our track — a circumstance sufficient, under certain conditions, to have 
brought about a collision (so to call it) between the two bodies. In 
order, however, that this should be possible, the comet must have arrived 
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at its least distance from the sun soon after midnight on the 2iBt of July, 
and in this case it would hare encountered the earth about noon on 
August loth. As it happened, the point of least distance from the sun 
was not attained till the 23rd of August, and when the comet was upon 
our track we were far in advance upon our annual journey, and so 
escaped a meeting which astronomers would probably hare regarded 
with more interest than alarm. It is, of course, possible that at some 
past time a much closer approach may hare occurred, but after carefully 
examining the various descriptions of comets, European and Chinese, 
which have descended to us, I nave failed to discover any one that can be 
certainly identified with that of 1862. 

If we take the orbit of the comet to represent that of the meteors, we 
have the following numbers, which will serve for the delineation of their 
track round the sun. 

Units. 

Semi-axis major 24*531 

Semi-axis minor 6*005 

Semi-parameter ..* 1*888 

Perihelion distance ..• 0*963 

Aphelion distance 48*100 

The above are expressed in units of the earth's mean distance. At 
least distance from the sun the meteors travel with a velocity of 1,560 
miles per minute, and at their greater distance, about 31 miles in the 
same interval. 

From the regular appearance of shooting stars in considerable numbers 
about August loth, it would follow that they must be distributed through 
a large portion of their orbit, though the comet is visible to us only once 
in about 120 years. Its next appearance, even allowing for the effects of 
perturbations, can hardly be expected before the year 198a 

The earth will arrive at the comet's descending node about 1 1 p.m. on 
Friday next, the 9th inst., and perhaps we may look for the greatest 
number of meteors during that night, though our passage through the 
stream usually extends over several days. The comet itself will be 
distant from us nearly twenty-three times the distance of the earth from 
the sun, and could we reach it vrith our telescopes, it would be found in 
about Right Ascension 9h. 4min. and 27° south of the celestial equator, 
consequently, in the southern constellation, Antlia Pneumatica. It is 
only when the comet arrives at its least distance from the sun, between 
July and September, that it can be a conspicuous object in the northern 
hemisphere. If this point be reached in winter, it might very easily pass 
by unobserved, and to this circumstance is no doubt partly attributable 
the apparent absence of any previous record of its visits to these parts of 
space. 

The radiant point of the August meteors is in about Right Ascension 
3h. 24m. and North Declination 52^ for 1872, and, therefore, in the neigh- 
bourhood of the star Alpha Persei The apparent radiation from this 
constellation has led to the frequent adoption of the term '^Perseides *' for 
these transient visitors. It is still desirable to fix this point carefully by 
observation, as during the last few years a somewhat higher declination 
has been indicated than formerly. 

I am, sir, your obedient servant^ 

J. B. HIND. 

Mr. Bishop's Observatory, Twickenham : 
August 7. 
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Present op Newton's Manusobipts to Cambridge Uni- 

VKR8ITT. — A letter from his Grace the Chancellor of Cambridge 
University has been received, stating that it is the in teuton of Lord Ports- 
mouth to present to the university all Sir Isaac Newton's manuscripts, 
with the exception of those relating to private affairs, and that his 
lordship wishes the transfer should be proceeded with at as early a period 
as possible. 

Sun Storm. — ^All our thunderstorms, eruptions, &c.,. dwindle 
into insignificance, when we hear of the gorgeous phenomenon which the 
Rev. Father Secchi, at Bome,^ a most enlightened clerical, was allowed to 
observe on our sun's rim a few days ago. It was one of those rugged 
erosions of the sun*s disc, not perceptible to the naked eye, called mildly 
" rosy protuberances " by the faculty, which in reality are nothing but 
huge explosions, darting immense quantities of caloric into the planetary 
space, and thus determining the abnormal temperatures we have some- 
times to suflTer under or profit by. The eruption lasted for about two 
hours in the afternoon ; spiral flashes of ignited hydrogen, containing 
volatilised iron, copper, and other metals, took place in unabated fury. 
The eruption comprised about ten degrees of the sun's periphery, and 
rose to the tremendous height of 8o,ocx) miles (ten times the diameter of 
our conceited globe). It then collapsed, but just before the sunset recom- 
menced with double rage. — Standard, 



The late Sir J. Hersohel.— ^A few days since a meeting, 
called by Lieutenant-Colonel Loyd, of Lillesden, was held for the purpose 
of considering a proposal to erect in the parish church of Hawkhurst, in 
Kent, a window to the memory of Sir Jonn Herschel. Colonel Loyd has 
procured a design from Messrs. Clayton and Bell, as well as an estimate 
of the cost. The subject of the window is to be, the wise men of the east 
following the guiding star to the place of the Nativity, and the cost will 
be 160/. The appeal has been liberally responded to, and a larger amount 
than is required for the purchase of the window has been subscribed. 
The memorial will be completed, it is said, by Christmas. 



CORRESPONDENCE. 



N.R-^We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



TffE TRAPEZIUM IN THE ORION NEBULA. 



Sir, — There is little evidence in favour of the view that the 5th and 
6th stars are variable. As to either being visible with a 3-inch 
telescope it is somewhat remarkable that tne possessors of large 
instruments can never see them with so small an aperture, although a 
reduced aperture must be — from the longer focus — at least as good for 
this purpose as the full area of a small aperture. Careful observers will 
have noticed the frequent tendency of the rings on some nights to break 
up into quasi comiteSy and this is a likely cause for the objective appear- 
ance which has led persons to believe 3 inches of aperture have exhibited 
these minute points. 
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It would seem almost a physical impossibility that a pow^r of 80 with 
this aperture would suffice to show the 6th, whose distance from the 




the 
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Objects." It should be 3t^ inches — a material difference — ^which showed 
the cth. 

I have frequently looked at this beautiful object, but could never see 
the 5th with a less reduced aperture than would be about equal to a 4-inch 
refractor. 

I believe ihe only certain method of establishing either the fact or the 
period of variability is to observe with reduced apertures of instruments 
fully competent to deal with these minute points on fine nights. They are 
peculiarly sensitive to atmospheric hindrances. 

I am, sir, yours truly, 

August 6, 187a. T. H. BUFFHAM. 



Sir, — Although I am not prepared to express a definite opinion on the 
allegation that the 5th and 6th stars are variable, I do with some confi- 
dence assert that neither were visible in a 3-inch achromatic between 
1861 and 1865. I repeatedly examined the object in question during 
that period with a good 3-inch of Cooke's, and never could obtain a 
glimpse even of the 5 th star, much less of the 6th. If either is now visible 
in a telescope of that size, especially if the 6th is visible, they must both 
of them, but especially the 6th, be variable. 

From a perusal of the letters of many observers concerning the bright- 
ness of different sidereal objects, I have often come to the conclusion that 
suMcient caution is frequently not exercised by observers in recording 
on paper what they have seen; that is to say, that atmospheric influences 
often affect in a most material degree the visibilit}' of particular objects. 
In other words, that the fact that A at one time saw a thing which B 
some time afterwards did not see, is in certain cases rather a proof that 
B looked through an atmosphere less clear than A did, than that the 
intrinsic brilliancy of the object under consideration had fallen off, as B 
would have the world believe. 

AYindyhills Observatory, Tour obedient servant, 

Bickdy: Aug. 9, 1872, G. F. CHAMBERS. 



Sir, — As in the Astronomical Register of this month there is a letter of 
Mr. Denning upon the visibility in small instruments of the 5th and 6th 
stars of the trapezium of Orion, it may, perhaps, not be without interest 
to lay before your readers a translation of an extract from a letter rela^ 
ting to those stars, addressed by M. Wilhelm Temple to the Editor of the 
Astranomische Nachrichten, and inserted in No. 1898 of that periodical, 
which came#to hand a day or two since. 

M. Tempel, who writes from Milan on the 8th ultimo, says as follows : — 

" I do not know whether the whole of the 6 stars of the trapezium in 
the gretkt nebula of Orion have been made out with a refractor of 4. 
inches aperture. 

" After having for several years endeavoured in vain to get a sight of 
the 2 smaller stars of the trapezium, I this spring succeeded in doing so 
with ease, and that altogether by accident. 

" While my having done this is a proof of the excellence of my 4-inch 
instrument by Steinheil, the circumstances under which the observations 
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were made, namely, during the shdrt interval between the end of twilight 
and the beginning of night, contributed very materially to the result. 
For earlier in the evening the glare of the twilight prevents the trans- 
mission of the more feeble rays, while somewhat later they become over- 
powered by the brighter stars in the immediate neighbournood. 

'* For mtoy evenings in succession I saw without difficulty the stars in 
question at the period I have mentioned. The 5th star was to be seen 
with remarkable ease. In Liapounoffs drawing, Plate 3, its position is 
not indicated correctly, more so however in Flate 2. The 6th star is 
somewhat more difficult to make out, inasmuch as it is more minute, and 
near the brightest star a of the trapezium. The power I used was 240. 

'* On this occasion I moreover noticed, what I never observed before, 
that the entire trapezium is situated in a delicate but very distinctly 
visible nebula, which ceases, however, to be distinguishable when the 
night has grown dark. 

** By turning the circumstance above spoken of to account, the com< 
panion of Sirius, which many observers have failed to get a sight of, may 
be perhaps rendered visible in instruments of moderate size." 

I am, Sir, your obedient servant, 

Lower Norwood . W. G. LETTSOM. 

7th August, 1872. 



THE NEBULA IN THE PLEIADES. 



Sir, — The note on this subject in your last issue is very unsatisfactory, 
for two reasons, — ist, it contains but a very imperfect statement of 
previous observations ; and, 2nd, the writer totally fails to understand the 
true meaning of the concluding "Isentences of my last communication. 
This renders it necessary to give a fuller statement of the reasons I have 
had for doubting any change in this curious and interesting object. 

1st. The nebula was discovered by Temple, at Venice, October 19th, 
1859 ; he describes it as large, bright, and twinkling in places like a 
comet ; in the next year, 1866, he could just see it in the 6-foot refractor 
at Marseilles. But it was an easy object to Anwers, of Gottingen, in a 
comet-finder of 2-feet focus on September 23rd and 24th of this same year, 
and this when only 16° above the horizon. 1862, August, it was looked 
for in vain by d* Arrest, of Copenhagen, with an i i-inch achromatic. But 
on March 26th of this year, Schmidt, of Athens, says, *^ The great trian- 
gular nebula in the Pleiades easily visible, its extension towards the west 
IS, however, much greater than I had previously believed." 

In March and September, 1862, it was observed in some of the smaller 
instruments at Poulkowa ; yet the Director, Otto Struve, employing a 
power of 150 on the achromatic of 14 J aperture, could only satisfy him- 
self that he saw it by moving the telescope to and fro. 

The Rev. T. W. Webb found it readily with a 5^-inch achromatic, 1863, 
October 6th, but describes it as " very feeble," 1865, September 25 Ui. 

2nd. Tour correspondent lays particular stress on the fact that the 
nebula was described as " large and bright " in 1859, while I can now only 
just see it with a I2J- speculum. I woiUd call his attention to the obser- 
vations of Struye, as showing that ten years ago it appears to have been 
no better seen in the great achromatic at Poulkowa than it is at present 
in the silvered glass reflector, a similar power being used in both 
instances. 

Your correspondent does not see how the observations of a nebula for 
2^ years should make us confident of its condition ^ many hundreds and 
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perhaps thousands of years ago '* But if he carefully reads my letter, he 
will fail to find where this is stated, or even implied ; of course I had read 
the previous history of this object long before I ever saw the nebula, and 
I thought the evidence was certainly not in favour of variation ; but I 
refrained from occupying the space of the Register by repeating what 
might easily have been found elsewhere, until compelled to do so ; and it 
was only when I saw the announcement that the object had been searched 
for in vain with an 8-inch achromatic, followed by the startling assertion, 
" there is something peculiar about afl the brighter stars of this group, 
which for months past have appeared to me as if surrounded by nebulous 
lights.*' Can the nebula have been distributed among them ? I felt 
bound to mention the fact that for 2^ years I had observed the nebi^la 
unchanged ; but, so far from relying on my own observations, I distinctly 
say, " here then we have an explanation of many of the supposed changes 
which this object has been supposed to undergo,'* referring, of course, to 
the great differences in the visibility of the nebula in different telescopes, 
and with various magnifying powers, seconded by other observers and 
witnessed by myself, and tnen, bearing all this in mind, I conclude in these, 
words, ** and it appears more than ever certain to my mind, bearing in 
view the extreme tenuity and extent of this object, that we see it now 
exactly as it has existed for many hundreds and, perhaps, thousands of 
years ;** and I fail to see in your correspondent's letter anything calcu- 
lated to alter this opinion. 

Richmond : I am sir, yours very truly, 

August 12, 1872. CHARLES GBOVER. 

HISTORICAL ECLIPSES, 



Sir, — ^In the Regittter for August, Mr. Denning, in replying to "A 
Subscriber," states upon the authority of Ferguson, that the solar eclipses 
of April 6th, 1540, ()ct. 3rd, 1633, and' July 12th, 1684, were visible as 
totJil eclipses in Englknd. They are certainly set down in Ricciolus's 
catalogue as total, but I see nothing in Brewster's edition of ** Ferguson*s 
Astronomy," 1821, to show that in any of these cases the total phase was 
visible, in England. 

Again, it appears to be assumed that the dark shadow of the moon in 
the great eclipse of the 17th June, 1433, passed over England instead of 
Scotland. A very rough computation enables me to say that the central 
line of this eclipse did not touch England at all, but that a strip of the 
northern counties was probably within the southern limit of the total 
phase. 

Did this eclipse occur on a Saturday, as was stated by '* A Subscriber," 
or was Wednesday the day ? 

Will some one of your readers, possessed of the requisite energy, be so 
good as to compute from the Tables of Leverrier and Hansen, the 
elements of this eclipse and publish them in the Register ; or, if such 
elements already exist to state where they are to be found. 

I am, sir, your obedient servant, 

Norwich : August, I872. J. MAGUIRE. 

FUTURE SOLAR ECLIPSES. 



Mention is often made in astronomical works about solar eclipses in 
past ages, but not much about those to come. This has been done with' 
regard to transits of Venus. Delambre has given a list of them for a period 
of twenty centuries. The following list of future solar eclipses I have 
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computed from some expeditions' tables. Having first tried a great number 
of known solar eclipses by them, I never found them more than a few 
minutes out in the time of the greatest obscuration (that of May, 1 873, 
being the furthest out), and the size of the eclipse has always been correct. 
For instance, they gave the celebrated eclipse oti 140 as not total at London, 
though it evident^ was total in England (see Attronomieal Eegitter, 
August, 1 87 1, page 178), an uncovered crescent being left on the sun*s 
south limb, showing the shadow must have gone N. of London, thus 
agreeing with Mr. Hind's result As lists of eclipses to the end of this 
century are given in two or three works, I have commenced, with the next. 
The next great eclipse takes place forty years hence, in I912. The 
moon's semi-diameter does not quite equal the sun's, but at London only 
a narrow crescent on the upper part of the sun's disc is left uncovered 
soon after midday. One follows in 1921, apparently annular in the 
northern parts of the kingdom, and is the next central eclipse we shall 
have in the British Isles. As to the eclipses of the twenty-first century, 
those of 2026, August 12, and 2081, September 3, seem total in France, 
that of 2093, July 23, annular in England. On September 23, 2090, there 
occurs an eclipse which would be total at London but is close upon sun- 
set. I believe this country will see the following total solar eclipses in 
future ages : (i) thet of 1999, described fully by Mr. Hind, (2) that of 
2135, October 7, (3) that of 2151, June 14, which appears to include 
London, totality taking place there about 6.3Q p.m., but the central line 
probably goes K. of the metropolis, (4) one on April 14, 2200, of very 
short duration. 

Column (i) shows date, (2) approximate hour of greatest obscuration, 
(3) digits or twelfth parts of the sun's diameter obscured, M. signifies 
morning, A. afternoon. 



(3) 

o 
10 

2 

II 

8 



sets eclipsed, 
sets eclipsed, 
sets eclipsed. 



(I) 

1952, Feb. 24 
1954, June 30 
1959, October 2 
1961, Feb. 15 
1966, May 20 
1968, Sept. 22 

1 97 1, Feb. 25 

1972, July 10 

1973, I^ec. 24 




o 

.. • I 

.. 10 

- 4 

.. II 

.. 6 

.. 4 

.. 7 

.. 6 

sets before the 

middle. 
6^ M. ... 



... 9^ M. 
,..io| M. 
... 94 M. 

• •• O A. 



(0 (») (3) (I) (2) (3) 

h. 

1905, August 30 ... I A. 

1908, June 28 ... 5} A. 

1912, April 17 . oj A. 

19I4, August 21 ... noon 

1916, Feb. 3 

1919, Nov. 22 

1920, Nov. 10 

1921, April 8 ... 9 JML. ... 10 

1922, March 28 ... 2\ A. ... 2 
1925, Jan. 24 ... 3f A. ... 7 

1927, June 29 ... 5^ M. ... 11 

1928, Nov. 12 ... 8j M. ... 2 

1929, Nov. I ... ii}M. ... I 
1936, June 19 ... 4^ M. ... 6 
1939, April 19 ... 64 A. ... 4 
1942, Sept. 10 ... 4f A. ... 4 
1945, July 9 ... 2 A ... 7 
1949, April 28 ... 7JM. ... 4 

Upton Helions Rectory, 
Crediton : July 27. 

Errata. In an article on ancient eclipses in the Register for August, 
1871, there should be the following corrections : In the eclipse of 733, for 
•J joflw^ 7, read, J /wzs^ 8; in eclipse of 1133, instead of /wrMcr south the 
eclipse would be total, read, further north the eclipse would be total. 



1975, May II 

1976, April 29 
1982, Dec. 15 
1984, May 30 
1994, May 10 
1996, October 12... 2 J A. 
1999, August II ... 10 M. 

S. J. JOHNSON, F.R.A S. 




6 

5 
5 

I 

7 
II 
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CONNECTION OF METEOROLOGY AND ASTRONOMY. 



STORMS. 



Sir, — ^There may be some importance in the hd that some years are 
more than usually stormy, whilst others are comparatively calm ; and it is 
even possible that some connection may exist between astronomical phe- 
nomena and storm periods. From the table which 1 sul^oin, it will be 
seen that we had a stormy period at the sun-spot maxima of i860, and now 
again we are experiencing a large number of storms* 

Tablb. 
No. of occasions in which the wind moved at the rate of 30 miles per 

hour, or upwards. 



A.D. 


No. of Occasions. 


1852 


.*• 





1853 







1854 




4 


18SS 




38 


1856 




43 


185S 




43 




19 


1659 




*' stnrm 


i860 




68 . 


1861 




73 ^ 


1862 




27 



A.D. 


No. 


of occasions. 


1863 




38 


1864 




26 


1865 




58 


1866 




23 


1867 




21 


1868 




20 


1869 




17 


1870 




13 


1871 




63 storm 



1872, to July 27th, 30 period. 



If this stormy condition of the atmosphere extends over the whole 
hemisphere, or elobe, the fact that disasters at sea have been more 
frequent of late than in 1869, finds an explanation, and if patient investi- 
gation should enable us to know when a storm period approaches, 
something of a practical value would be gained. 

The annual amount of rain in inches (discarding fractions), as measured 
at Toronto, is as follows : — 

Toronto Rainfall. 



Year. 


Toronto 
BainfUl. 




Tear. 


Toronto 
Rainfall. 




1840 


26 




33 
28 




1841 


37 




1858 




1842 


42 


* 


1859 


33 


Wet. 


1843 


43 


Wet. 


i860 


23 


Dry. 


1844 


19 


Dry. 


1861 


26 




1845 


22 


« ' 


1862 


25 


• 


1846 


33 




1863 


26 




1847 


33 


Wet. 


1864 


29 




1848 


22 


Dry. 


1865 


26 




1849 


32 




1866 


34 


Wet. 


1850 


28 




1867 


19 


Dry. 


185 1 


26 




1868 


26 




1852 


31 




1809 


31 




1853 


23 




1870 


33 


Wet. 


1854 


27 




1871 


23 


Dry. 


1855 


31 


Wet. 


1872 


27 




1856 


21 


Dry. 
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Sun- 



It will be seen that the years of sun-spot max. and min. have been dry, 
and the preceding years wet, but we defer remarks for a future occasion. 

Truly yours, 
Toronto : July 25. A. ELVINS. 



Jeremiah Hobbooks. — ^Enquiry is made in tbe Athenceum as 
to the parentage of Jeremiah Horrocks, the astronomer, bom 16 19, at 
Foxteth, near Liverpool* 



COMET I., 1871, 



Prof. A. Hall, of Washington, has computed new elements of this 
comet, based on the whole series of published observations. The elements 
are as follows: — 

Perihelion passage 1871, June 10.62. Berlin M.T. 



Longitude of perihelion ... 
Longitude of ascend, node 

Inclination 

Log. perihelion distance 
Motion — direct. 



• • 
•« •• • ••• 

I.I ••• 



= HI 37 

= 279 16 

= 87 35 

= 9*817018 



SUN. 





Heliographical . 


Heliographical 


Angle 


of position 


Greenwich, 


western longitude 


la 


titude 


of the 


sun's axis. 


Noon. 


of the 


centre of the sun's disc. 






1872. 

















Sept. I 


245-54 +244 d 1 


• •• 


+7-22 


• «• 


21*50 


2 


25876 




• •• 


7-23 


« •• 


31-75 


3 


271-98 




• •• 


7-24 


• •• 


21-99 


4 


28V20 




• •• 


725 


• •• 


22*23 


5 


298*42 




t •• 


7-25 


• •• 


22*46 


6 


. 31164 




• •• 


7-25 


•«*. 


22*68 


7 


32486 




• •• 


7-25 


• •'• 


22*90 


8 


33808 


+251 „ 


t •• 


+7-25 


• •• 


23*11 


9 


351-30 




« • • 


7-24 


• •• 


2332 


10 


4-52 




• •■ 


7-23 


• • • 


2352 


II 


1774 




• •• 


7*22 


• •• 


23-71 


12 


3096 




• •■ 


7*21 


• %• 


2390 


13 


44-18 




• • • 


719 


• *• 


2408 


14 


5739 




• •• 


7-18 


• •• 


24*26 


15 


70*61 


■+258 „ 


• • • 


+716 


• •• 


24-43 


16 


8383 




• • • 


714 


• •• 


24-60 


17 


9705 




• • • 


712 


• • • 


24-75 


18 


1 10-26 




/ *•• 


7-09 


• « « 


2490 


19 


123-48 




• » • 


707 


• • • 


25*04 


20 


13669 




• ■ • 


7-04 


• • • 


25-18 


21 


149-91 




• • • 


701 


• • • 


25*31 



• m 



Moan. 



22J 



22 


• •• 


16J12 


+265 „ 


••* 


+697 




25*44 


23 


••• 


176-33 




••• 


—694 




25*56' 


24 


« •• 


18955 




••• 


6*90 




2567 


25 


• •• 


20276 




••• 


6-86 




2577 


26 


• •• 


21597 




••• 


6-82 




2587 


H 


••• 


229*18 




••• 


678 




25-96' 


28 


*•• 


242-39 




• •• 


673 




26-05 


29 


• •• 


25560 


+272 S I 


• •« 


6-69 




26-12 


30 


• V* 


26881 




•• ■ 


6^ 




26-1^ 


sume 


d dail J 


rate of rotation, 14° 


20 + 5 X. 










MOON. 









LiBEATioN. Sun's Placb. 

Selenographical colong. and lat. of the point 
on the moon's surface which has the 
Earth'9 \ Sun*3 

centre in the zenith. 
Greenwich, Midnight, 



Tbbminatob. 

Selenographical colong. 
of the pointK in latitude 60° 
N., 0° and 60° Sw, where the 
sun's centre rises or sets. 



SUNRISB, 



colong. lat I colong. lat. 60° N. 



60° &. 



m.\9 f*t» 














_ 
SUNKISB. 





Sept. 9 


95*55 +0 36 


358*24 


+K51 


90-9 


88*2 


85*6 


10 


94*99 


1*92 


1043 


1-51 


1030 


100*4 


97-^ 


II 


94*12 


3*39 


2263 


1*51 


115*2 


112*6 


iio-a 


12 


92-93 


4-69 


34-82 


1-50 


127-4 


124*8 


122*2 


13 


91*44 


5-70 


4700 


1-50 


139-6 


137*0 


134*4 


14 


8977 


6*34 


59*17 


1*49 


I517 


149*2 


146*6 


IS 


8802 


+6-56 


71-54 
83-51 


■fi*49 


163-9 


161*3 


158*8 


16 


86-36 


6-34 


148 


Sunset. 




17 


84*95 


5-70 


95*68 


1-47 


32 


57 


8-2 


18 


83-90 


4*73 


10785 


1-46 


15*3 


17-8 


20-4 


19 


83*29 


3*50 


120*01 


1*44 


^7*5 


30*0 


325 


20 


83*15 


2'II 


132-19 


1*43 


39*7 


42*2 


447 


21 


8344 


+065 


144*37 


1*42 


51*9 


54*4 


56*8* 


22 


84-12 


— o-8o 


»56-55 


+ i-4<> 


64*1 


66*6 


69-0' 


23 


8510 


2-17 


16874 


1*39 


Z5'3 


78*7 


81-2 


24 


8629 


3*43 


180-93 


138 


88*«, 


90-9 


93-3 


25 


!r59 


452 


193*13 


1-36 


100*8 


1031 


105 s 


26 


88-93 


5-42 


205*34 


1*35 


113*0 


1153 


II 77 


27 


90*22 


6-08 


217-54 


1*33 


125*2 


127-5 


129-9 


28 


91-42 


6-48 


229*76 


' 1*32 


I37*S 


139*8 


1421 


29 


92-44 ■ 


-6-6o 


24197 
Colong. = 


+ 1*30 
= 90®— X. 


149*7 


152-0 

74. N 


154*3 


"n-KATl 


•.AnwAv_ — 


-AnomRf 1' 


7.\\\ 18' 


Aura xxTi 



received by Sir G. B. Airy of the death of M, Delaunay, Director, of the- 
Paris Observatory. Born i8i6» 
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ASTRONOKICAL OCCUfi£ENCES FOR SEPT., 1872. 



DATS. 


Prinolpal Ooenrrencet. 


Jupiter's Satellites. 


Mtriaiam 
Passage. 


Sun 


1 

2 


h. m. 


Sidereal Time at Mean 
Noon, loh. 43m. 49'35s- 


3rd Eo, D. 


h. m. B. 
16 27 5 


h, m. 
Saturn. 

819-3 


Mon 


12 53 
19 S3 

14 39 


• New Moon 
Conjunction of Moon 
and Mercury 8** 5/ S. 

Sun's Meridian Passage, 
55m. 5-37S. before 
Mean Noon 

Conjunction of Moon 
and Venus, 3" 49' S. 






8 15-3 


Tues 


3 

4 




1540 


8 11*2 


Wed 






andOc. R. 


8 72 


Thur 


5 




• 






8 3*2 


Fri 


6 


• 






7 59-2 


Sat 


7 
8 


Z 3 

22 42 




Ist Sh. I. 
iBt Tr. I. 


n 


7 551 


Sun 




iBtOcR. 


16 8 


Moon. 
4'^8*7 


Mon 


9 




- 




fS 1^ 


Tues 


10 


) Moon*8 First Quarter 






5 57*4 


Wed 


11 
12 


Conjunction of Moon and 
Saturn 3' 13' N. 






6577 


Thur 






Srd Tr. E. 


16.30 


7 59*9 


Fri 


13 


JJ27 
9 21 

11 29 

1233 

12 40 

17 4 


Saturn's Ring : 
Major AxiR=3o''-i7 
Minor Axifl=io"-43 






9 2*0 


Sat 


14 

15 
16 


Occultation of B.A.C. 

7550 (6) 
Reappearance Of ditto 






10 1*7 


Sun 


Illuminated portion of 
disc of Venus = 0*959 

Illuminated portion of 
disc of Mars = 0*967 

Occultation of t> Aquarii 

(6) 
Reappearance of ditto 
Occultation of 1^ Aquarii 

(4) 
Reappearance of ditto 

Full Moon 


1st Ec D. 

- 


15 7 49 


10 58-1 


Mon 


Ist Sh. E. 
1st Tr. E. 


1434 
15 16 


II 51*2 
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J>ATK. 


Principal Oeenrrenoea. 


Juplter'a Satellites. 


Meridiau 
Passage. 


Tues 


17 

18 


h« m. 


Sidereal Time at Mean 
Noon, iih. 46m. 54^206. 




h..m* &. 


A. m. 
Moon. 
12 41 "6 


Wed 


Sun*8 Meridian Passage, 
6m. 5*458. before Mean 
Noon 


and Ec D. 


16 51 27 


Saturn. 
7 ir«; 


Thur 


19 


1333 
1446 


Occultation of B.A«G. 

728(64) 
Reappearance of ditto 


3rd Tr. I. 


17 11 


7 7*6 


Fri 


20 




2nd Sh. E. 
and Tr. E. 


r^ 


7 37 


Sat 


21 
22 

23 
24 


436 


Conjunction of Jupiter 
and Mars, 0° 36' N. 






aAquilao 
740^ 


Sun 


1823 

11 45 

1245 

I 21 

12 27 

1327 




Xst Ec. D. 


17 1 31 


7367 


Hon 


Conjunction of Mercury 

and «r Leonis 0* 5' S. 
Occultation of 132 Tauri 

(5J) 
Beappearance of ditto 


Xst Sh. I. 
Xst Tr. I. 
•th Tr. L 

XstSh. E. 

XstCr. E. 


1450 

1534 
16 27 

17 I 6 


7 32-8 


Tues 


( Moon's Last Quarter 
Occultation of ^ c Gremi- 

norum (3i) 
Reappearance of ditto 


Xst Oc. B. 


1437 


7288 


Wed 


25 


1843 








724-9 


Thur 


26 

27 

28 
29 


Conjunction of Moon 
and Uranus 3° 53' S. 






7209 


Fri 


538 

n 54 




and Sh. L 
and Tr. I. 
and Sh. E. 


1^^ 

17 28 


• 
7 170 


Sat 


Conjunction of Moon 
and Jupiter, a" 29' 8. 

Conjunction of Moon 
and Mars, 3" 56^ S. 






7 13*1 


• 

Sun 








7 92 


Hon 


30 


6 50 




SrdOc R. 
Xst Sh. I. 
Xst Tr. I. 


1536 
16 I 

1655 


7 5*2 


oc 
Tues 


T. 
1 

2 


Conjunction* of Moon 
and Mercury, 3** S. 


Xst Oc R. 


1636 


7 13 


Wed 






Xst Tr. E. 


1345 . 


6 59*4 
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THE PLANETS FOR SEPTEMBER. 



At Transit over the Meridian of Greenwich. 



Planets. 


Date. 


Mercury... 


I8t 




15th 


Venus ... 


1st 




15 th 


Saturn ... 


1st 




iSth 


Neptune... 


ist 




17th 



Bt. Ascension. 



h. m. 8. 
10 23 36 

10 32 12 

" 33 54 
12 37 4 
19 4 29 

19 3 33 
I 39 5 
I 37 52 



Declination. 



• + 6 28i 
' +10 o 
+ 4 16 
— 2 53 
— 22 29 
— 22 32 
+ 825 
+ 8 I7i 



Diam^ier 



IO"'2 

7'*o 



io"-o 



IO'-2 



i6"-o 
i5"6 



2"-0 



2"-0 



Meridian. 



h, m 
23 35*9 

22 494 
o 49-9 

o 57*9 
8 19-3 

7 23-3 
14 5*23 
13 487 



Mercury rises before the sun throughout the month, and may be 
well observed. In the middle of the month it rises at one hour and a half 
before the sun, the interval decreasing to an hour. 

Venus is very badly situated for observation. 

Saturn may be fairly observed throughout the month, till near mid- 
night. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

SEPTEMBER, 1872, 



By W. R. Biet, F.R.A.S., F.M.S. 

On p. 179 of the July number of the present volume 
plement c — «» on June 20^ 1871, is quoted at 148'' 
198 of vol. ix. the value of supplement C — © is given 
August 18, 1871; and as 22** 3'-3 on August 31, 1871. 
1872, supplement C— ® = 146° o'*8 ; and on the i8th- 
lists of June and August, 187 1, vol. ix. pp. 149 and 198, 
available for the selection of objects for observation in 



the value of sup> 
io'*3; and on p. 
as 147° i6'7 on 
On September 5^ 
-23°55'-5. The 
are consequently 
September, 1872. 



Ninth Zone of objects from North to South, 35° to 40° W, long, 

Arnold, Gartner, Hercules, Romer,* Pyrenees, Capella, Neander,* 
Vlacq,* Nearchus. * 

The objects in this zone, which extends 5° further eastward than the 
eighth, may be looked for about the 5th day of the Moon's age, Sep- 
tember 8. Those marked (*) have not been mentioned in the monthly 
lists. The following may also be added as not having been inserted in 
those lists :—Legendre, in zone 2, p. 46 of the present volume; Rheita, in 
zone 7, p. 1 75; Rosenberger, in zone 8, p. 199. 

Sbason. Summer in the northern hemisphere. The solstice occurs 
on the 1st. 



Review^ • 227 

May I be permitted to offer a remark on the choice of a spot on 
the Moon's surface, as a fundamental mark in Selenographical investi- 
gations ? 

Perhaps the author of the valuable contributions of the Earth's and 
Sun*s places in the lunar heavens, as regards the Zenith and the position 
of the terminator, will kindly furnish the express object for v^hich a 
fundamental mark of reference is desirable ? There is certainly much to be 
accomplished in advancing our knowledge of Selenography, but up to the 
present moment nothing of any extent appears to have been undertaken 
according to a well-devised system. There is scarcely anything of greater 
importance than an increase of points of the first order ^ but nothing has 
been effected in this department of Selenography since the completion of 
Madler's great work ; and in extending it a point of reference is not 
necessary, as each point of the first order is determined independently of 
every other. A point of reference as to size or magnitude is very 
important, and the crater Dwnysivts has been chosen for this purpose ; 
a quantity of comparative measures have already been made, now some 
years since, but they await the means and leisure for publication. 
Another object for which points of reference in different' parts of the 
Moon's surface are very desirable is that of relative brightness. Of such 
comparisons I have a somewhat large number, also awaiting publication, 
and ranging between the brightness of the central moun tarns of Aris- 
tarchus and the darkness of the ordinary shadow. The relative bright- 
ness of Mosting A has not, I believe, received much attention; B and M 
record it as 9°. 

I may also take this opportunity of suggesting the desirability (for the 
benefit of the mathematical readers of the Register) c»f the publication 
of the formulae by which the positions of the terminator, and of the earth 
and sun above-mentioned, and also the Heliographical latitude and longi- 
tude of the centre of the Sun's disk with the angle of position of the 
Sun's axis are computed. The reader will find in the Report of the 
Thirty-sixth Meeting of the British Association for the Advancement of 
Science, pp. 220 to 238, a list of the points of the first order, with an 
investigation of the method of determining them, accompanied with the 
necessary formulae and an example worked out in full, I need scarcely 
add that a similar publication of the formulae for the Moon's terminator, 
etc.. would be very acceptable. 

Errata in qrticleon p, 199, line 7, August 13 read August 1 8. Insert — 
between = and 1° to read = — 1*° 5o''4. Line 10, for Sauthech read 
Santbech, ' 



REVIEW. 

Scripture and Science not at Variance. By Archdeacon Pratt. Sixth 
edition. 187 1. Hatchards. 

The last and much enlarged edition of an excellent work. The mathe- 
matical writings of the late lamented author are well known. This 
volume is remarkable for the calm, dispassionate, argumentative, and 
convincing treatment of a most important subject. 



Errata. — P. 183, line 24 from bottom, for rfirw<ona/« read diurnal; p. 

183, line 6 from bottom, for discovered about ity read discoursed about; p. 

184, line 7 from bottom, for provi^on read prevision; p. 186, line 14 and 
line 19 from top, for Troerster read Foerster. 
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ASTRONOMICAL ALLUSIONS IN HOMSB, LANTE, SHAKESPEAKE, 

AND MILTON 
By G. J. Walkb*. 



I. — ^HOMER. 

When we consider tkat the Homeric poems, with the exception of the 
earlier books of Scripture^ and some of the Indian Yedas, are more 
ancient than any other composition known, everything connected with 
them, apart from their intrinsic beauty, must be of great interest The 
object of the first part of this pi^er is to collect the scattered allusions to 
the heavenly bodies that are found in these wonderful poems. Regarded 
in the light of a pa^e of descriptive astronomy, of an antiquity (roundly 
stated) of 3,000 years, this may not be altogether foreign to the scope of 
a scientific association.* 

Homer seems to have conceived the universe as a hollow globe, divided 
into two equal portions by the flat disk of the earth ; a circular, or as 
Mr. Gladstonef thinks, an oval disk, having a shorter diameter from east 
to west than from north to south, and round which flowed the Ocean- 
river. The superior and iaferior hemispheres were respectively called 
Heaven and Tartarus. The latter was filled with eternal darkness. The 
concave sphere of heaven is sometimes represented as bein^^ of copper 
(II. xriL 425,^ ** all copper ** ; II. v. 504; Od. iii. 2), and sometmies of iron 
(Od. XV. 329 ; xvii. C63) ; a variation which may lead to the inference 
that its firmness and solidity are rathei^ signified than its literal materiaL 
Such a Armament seems to correspond with the popular view of the ancient 
Hebrews, except that with them it seems to have been transparent like 
crystal or sapphire. The following passages from the book of Job may 
be compared with the Homeric view of the Kosmos ; bearing in mind 
that Scripture speaks according to the appearance of things, and is not 
to be placed in opposition to true science ; nor have the opinions of 
individuals therein recorded on physical matters of necessity the authority 
of Revelation : 

■ ; 

* This paper was read before the Hackney Soientific AMOCiation. 

t Studies on Jffomer and th« Homeric Age. 

i The edition quoted is that of Bekker, Berlin. 

VOL. X. 
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** He bath drawn a circular bound upon the waters, 
To th« confines of the light and darkness " 

Job xxvi. 10. (Barnes.) 
** Hast thou with him spread out the sky, 
Which is strong, like a molten mirror ? * 

Job xxxyiL 18. 
Eren now we often speak of the vault or the canopy of heaven. 

On the solid heaven, the stars, in the astronomy of Homer, seem to 
have been regarded as fixed and to revolve with it ; whilst the sun, moon, 
and the morning and evening stars (regarded as distinct) moved through 
void air. It is also probable that there was supposed to be an opening 
in the solid vault through which the peak of Mount Olympus stretched 
upward into heaven. 

TiiB Sun is invoked as one '* Who surveys all things and hears all 
things,'* II. iii. 277 ; Od. xi. 109, xii. 323. The latter clause, as Mr. 
Gladstone remarks,* involves impersonation, and he refers to II. xviii. 
239, where the sun is made to set unwillifigly before the proper time, as 
the only other instance of the kind in the Iliad. ** The untiring Sun ** 
was figured on the shield of Achilles (II. xviii. 484). His course is 
called "Luc&bas,*' or the Path of Light, Od. xiv. 161, xix. 306. The 
*' Turnings of the Sun *' are said to be in the Island of Suria (Syra), Od. 
XV. 404. If this expression refers to the tropics, as undoubtedly in 
Hesiod in several places, it is difficult to understand it unless by adopting 
the ingenious explanation which supposes that there was in this island a 
parapeegma, i.e., a tablet inscribed with astronomical or chronological 
observations, a sort of kalendar in which the san's course and the 
seasons, &c.^ were marked. This idea seems to fiave been adopted by 
I*ope — 

** There curious eyes inscrib*d with wonder trace 
The sun's diurnal, and his annual race." 
Or it may have been a gnomon with the tracings of the shadow paths at 
the summer and winter solstices. It is curious that k>ng after the time 
of Homer, Pherecydes (cir. b <3« 500), a native of ^Syra, is said to have 
constructed a sun dial on that same island. Sumethingof the sort, very rare 
or even unique amongst the Greeks in the age of Homer, and probably of 
Phoenician origin, may account for the allusion in the above passage. 

The similes or comparisons derived from the sun are the following: 
The interior of the house of Menelaus had the ^ radiance of the sun or 
the moon," Od. iv. 45. The same is said of the exterior of that of 
Aicinous, Od. vii. 84. The khiton, or tunic, of Ulysses was " bright as 
the sun," Od. xix. 234. The pharos^ or shroud, woven by Penelope, Was 
^* like the sun or moon," Od. xxiv. 148. 

Thb Moon. — The *' full moon '' was represented on the shield of 
Achilles, II. xviii. 484, from which ** light beamed as from the moon/* 
11. xix. 374. The horse of Idomeneus had on its forehead a white mark, 
*' running round like the moon," U. xxiiL 455. The description of a 
bright moonlight night, II. viii. 555-^) in Pope's translation, is often 
'admiringly quoted : 

** As when tlie moon, refulgent lamp of night ! 
O'er heaven's clear azure spreads her sacred light, 
When not a breath disturbs the deep serene, 
And not a cloud overcasts the solemn scene ; 
Around her throne the vivid planets roll. 
And stars unn umber 'd gild the glowing pole, 

** Studies, 4'^., 2, 36x. 
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O'er the dark trees a yellower verdure shed, 
And tips with silver every mountain's head ; 
Then shine the vales, the rocks in prospect rise, 
A flood of glory bursts from all the skies : 
The conscious swains, rejoicing in the si^ht, 
Ej'e the blue vault, and bless the useful light/* 
''A master-piece*' indeed, as Smyth says (Cycle i. 119), but a great 
amplification of the original, as will appear by comparing the following 
literal version : 

** As when in the heaven the stars about the shining moon 
Appear very splendid, and the SBther is calnf ; 

And all the mountain peaks are displayed, and the farthest headlands, 
And the dells ; and beneath heaven the vast sether is cleft) 
And all the stars are seen, and the shepherd is glad in his heart. *^ 
Venus is the only planet mentioned in the poems. The gleaming of 
the point of the spear of Achilles* iscon^ared to the 

** Star which moves amongst the stars in the depth of night, 
Hesperus, the most beautiful star that there is in heaven." 

(II. xsii. 317, 318.) 
It is mentioned again, II. xxiiL 226, as Heosphoros, the '' Bringer of 
Mom" (the same as Phosphoros, Lucifer), — 

" Hedsphoros goes forth announcing light over the earth." 
And Od. xiii. 93, 94, — * 

'* When the brightest star bad risen^ which -comnoonly comes announcing 

the light of Eos, Child of Morn." 
Hesperus and Heosphorus seem to be regarded as distinct in Homer. 
Pythagoras is said to have beem the first to surmise their identity ; 
according to others, Parmenides discovered it 

Stabs. — Allusions to and similes from the " starry heaven," H. iv. 44, 
viii. 46, xix. 128, Od. ix. 527, are frequent. The arms of Tudeides are 
described as " shining like ^re," and like to the summer [or early 
autumn! star, which shines with greatest brilliancy when it has been 
bathed in ocean." (II. v. 5, 6.) ^ This is Seirius, or the Dog Star. The 
comparison to fire may possibly justify the inference that Seirius shone in 
the days of Homer with a dee,p orange or reddish light. Pope, indeed, 
settles the point with his 

*' Red star that fires the autumnal skies." 
But this is not in Homer. Pope often mentions Seirius^ and in J\. v. 
864*5, he introduces *' the rage of burning Seirius,*' when Homer is only 
speaking of a thick 4ark atmosphere produced by 'a burning wind^ But 
the name Seirius does not ever occur in the original. The PeploSf vest or 
shawl, selected by Hecuba, '' shone like a star ' (U. vi. 295). So did the 
one selected by Helen <(0d. xv. 108). Astyanax, Hector's infant son, 
resembled a ** beautiful star " (II. vi. 401). Hector himself, moving about 
among the ranks of the Trojans, was like 

" The noxious star which appears from among the clouds, 

Very brilliant, and then again plunges into the overshadowing clouds." 
Where Seirius is doubtless again meant. Pope renders,-^ 

** As the red star now shows his sanguine fires,'" Sec. 
The breastplate of Achilles was ** starry," that is, sparkling (tl. Xvi. 

* A diflferent comparison is that of Dante, Inferno, cant, ii., where the eyej^ of 
Beatrice we said to be ** brighter than the star of day.'' And PurgatoriHj cant, xii., 
an angel is described— 

*' With vimge, casting streams 
Of tremulous lustre like the matin star. ' ' 
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154)1 ^^^ ^i> horse-tailed helmet ''shone as a star" (II. xix. 381), 
expanded by Pope into 

" Like the red star, that from his flaming hair 
. Shakes down diseases, pestilence, and war.'' 
Apparently understanding a comet And Achilles himself is beheld by 
Priam — 

''Beaming brightly/aslie hurried over the plain, like the star 
Which goes forth in the late summer, and whose rays, yery clear, 
Appear among many stars in the depth of night ; 
Which they call also the Dog of Orion. 

The brightest indeed is this one ; but it has been created an evil sign, 
And brings much burning heat to poor mortals : 
Thus shone the copper round his breast as he ran.** — (11. xxii. 26-32.) 
On the shield of Achilles were represented 
" All the configured stars which gem the circuit of heaven, 
Pleiads and Hyads were there, and the giant force of Orion. 
There the revolving Bear (which the "Wain they call) was insculptured 
Ciroling on high, and in all its course regarding Orion, 
Sole of the starry train which refuses to bathe in the ocean '* 

(IL xviii. 485-89. Sir John HerschePs translation.) 
The last verse seems to imply that whatever other constellations were 
known to Homer, neither the Little Bear nor the Dragon could be among 
them ; since tiiey, as well as the Great Bear, are always above the 
horizon in the latitudes of Greece and Asia Minor. We know for certain, 
besides, that the Little Bear was introduced into Greece from the East 
by Thales. 

In Odyssey, v. 271-75, the last three lines just quoted are repeated 
verbatim. Ulysses at the -helm., sailing from the Island of Kalypso, 
slept not 

*' Whilst looking at the Pleiades, and the late-setting Bootes, 
And the She- Bear, which they also call the Waggon, 
Which revolves there and watches Orion, 
And alone is without a share in the bath of the Ocean.*' 
Bootes is called " late-setting," because he descends below the horizon 
in an upright position, and therefore very gradually. 
Mktbobs. — The descent of Athena from Olympus is compared to 
" A star which the son of wily Kronos sends, 
A portent to sailors or to a broad army of people. 
Bright, and from it many sparks are sent forth." — (H.iv. 75-77.) 
**Pope," remarks Smyth (Cycle i. 213), ** makes Homer say, in des- 
cribing Minerva's rapid descent from heaven, to break a truce between 
the Grecians and Trojans : — 

' As the red comet from Satumius sent 
To fright the nations with a dire portent, 
(A fatal sign to armies on the plain 
Or trembling sailors on the wintry main,) 
With sweeping glories glides along in air. 
And shakes the sparkles from its blazing hair.' ' 
'' Now it so happens,'* he contiiiues, ** that there is not a word about a 
comet in the original ; but the simile evidently alludes to a falling star." 
The Prince of Poets, says, " And she rushed in haste from the peaks of 
Olympus, as the brilliant star emitted by the son of the sage Saturn, 
either as a sign to seamen, or to a broad array of hosts, and from which 
numerous sparks proceed." Pope, save his trembling sailor s^ makes a fine 
picture-; but the passage is another instance showing that 

" Our translators view 
In Homer more than Homer knew.*' 
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And, after remarking that '* the Middle Ages became the birth-time of the 
terror inspired bj the presence of comets, and that they were deemed 
portentous among the Romans," he says, ** But there is nothing in the- 
more ancient writings to authorise a conclusion that they were regarded 
as objects of alarm in the earlier ages of the world." As the abore ia 
probably the most ancient description of a meteor that we have, it 
may be interesting to give it also in the Tei«ioD of our illustrioua 
astronomer : — 

'' Down at once, from the lofty heights of (Mympus, she darted ; 
As when a meteor sent by the son of mysterious Kronos 
(Glides through the air)^ a portentous sign to fleets and to armies, 
Scattering abroad unnumbered sparks (from its fiery tresses), 
Thus sped Pallas, Athena,*' &c. 

Pope, however, was resolved to find comets in Homer, for again^ 
n. iv. 381, when the latter merely says — 

*''But Zeus hiiklered, displaying unfavourable signs,*' 
our great poet has, 

" But Jove forbad from heaven ; 

^Vhile dreadful comets glaring from afar, 
Forewarned the horri>rs,'* &c. 

Eclipses. — There is no allusion to eclipses in Hcmer, unJess the passage^ 
Od. XX. 356-57, ''And the sun has utterlv perished from heaven, and an 
evil gloom is overspread," in the vision (for as Mr. Gladstone well terms 
it, '* the magnificent phantasmagoria '') of the Seer Theoclymenos, may 
be supposed to have to have been suggested by such a phenomenon. 
Eustathius, indeed, supposes the occurreace of a real eclipse, observing 
also that it was new moon when the festival was being held. But it is 
evidently ooly a figure, and rather dubious whether it relates to an eclipse* 

In his masterly work already referred to, Mr. Gladstone remarks on 
the weakness in Homer of the ntculties of number and of colour. " The 
largest number." he says, *' which I find in the Poems with any sign of 
definite use, is that of the fat hogs under the care of Eumaioe (Od. xiv. 
20). Ther are 360 ; and, as one is dai^ sent down to the banquet of the 
Suitors, they correspond with the days of the year."* The year waa 
probably divided into 12 lunar months of 30 daya each. Each month was 
also commonly divided into two periods according to the increase and 
decrease of the moon. Months are mentioned, (M. x. 14, xii. 325, xx. 
156, xxi. 258. From the ^ew until the full moon was the beginning ^ and 
while the mooti decreased the endingi of the month. Od. xiv. 162, xix« 
307. So in Hesied. 

There are three seasons in Homer i i. Spring, Od. xix. 529 ; 2. Summer, 
Od. vii. 118 ; 3, Winter, II. iii. 4. In Hesiod, whose age is less ancient, 
the changes of the seasons and agsicultural works were determined in ai 
rough way by the ri«ings and settings ^f Orion, the Pleiades, the Hyades,. 
Arcturus, and Seirius. The heliacal rising of Seirius (t.e., its first visible 
rising in the morning twilight) in the time of Homer was about the middle 
of July. Hence its epithet already referred to of *' the (late) summer 
star ** (B. V. 5, xxii. 26). The night was divided into three parts or 
watches. Thus, Od. xii. 312, xiv. 483^ — 
*' But when it was the third watch of the night, and the stars had passed 

over," 
!.«., completed their nightly course and disappeared in the twilight. 

After an elaborate investigation, Mr. Gladstone concludes that, whilst 
Homer had a very vivid perception of light not decomposed^ as varying 
between light and dark, white and black, his perceptions of colour were 

* JuventuB Mundi, p. 538.. 
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very indeterminate, and he has no words which can certainly be held to 
mean orange, green, and blue. The only two places, II. xi. 27, xvii. 
547, in which Ste rainbow is mentioned support this conclusion. If the 
great poet's grasp of number was so ftehle, as it seems to have been, we 
may presume that he would have had difficiidty in comprehending the 
famous catalogue of stara made by his illustrious countryman Hipparchus, 
aho4it ft mitlettary of years after his time ; and, perhaps, vet greater 
difficulty in appreciating such a chromatic scale of their colours as the 
late Admiral Smyth devised. 

NoTK. — How the sun passed from west to east does not appear in 
Homer. Between the notions of his reviving and perishing every day, 
as held by Epieurus, and of his shinimg in other regions when he has left 
our own. Lucretius and Virgil both hesitate. Mimnermus (cir. B.C. 600) 
is the first who records the myth that the sun after setting is carried 
round the earth in a gulden bowl (made by Hephoestoe) along the Ocean- 
river, back again to the east. This is also related by Stesichorus who 
lived about the same time. 

II. Dakte. 
BomA.ix 1265; d. 1321. 

Amidst the numerous astronomical allusioDS in this great p^et, it will 
suffice to select a few: for we have not here the antiquity which makes 
the least fragment of Homer interesting ; and the learned Florentine 
knew nothing better than the Physics of Aristotle, and the system of 
I'tolemy. At the end of the '' Inferno," Dante, having descended through 
the different stages of the infernal regions, descrwes the great effort 
required to pass from one side of the earth's centre to the other. His 
guide, Virgil, explains to him, 

— " When I tum*d, thou didst overpass 
That point,, to which from every part is dragged 
All heavy substance.' * 
On whieb one of the commentators remarks that, " if this passage had 
chanced to meet the eye of Newton, it might better have awakened his 
thought ta conceive the system of attraction, than the aecldental falling 
of an apple;" which does not seem to evince much acquaintance with our 
immortal philosopher's real discovery. 

On issuing from the interior of the earth, at the antipodes of Jerusalem, 
near the isle and mountain of Purgatory, the poet says, 
" To the right hand I turn'd, and fix'd my mixkd 
On the other pole attentive, where I saw 
Four stars ne'er seen before save by the kea . 
Of our first parents. Heaven of their rays 
Seem'd joyous. O thou northern site ! bereft 
Indeed, and widow'd, since of these deprived.'' 

(Purgatorio, cant, i.) 
That this refers (besides the mystic sense) to what is now called the 
** Southern Cross," there can be little doubt. Its four principal stars 
originally formed part of the Centaur. Humboldt, quoting the above 
celebrated passage, observes, ** Dtante and Amerigo Vespucci,— who 
at the aspect of the southern firmament in his third voyage first 
recalled these lines, and even boasted that ' he now beheld in his own 
person the four stars never before seen save by the first human pair,' — 
were still unacquainted with the denomination of 'Southern Cross.' 
Vespucci says simply that the four stars form a rhomboidal figure (una 

mandorla); and this remark belongs to the year 1501. As sea voyages 

' .. . ■ ■ — ■. ■ ■ ■» . 

♦ Cciry's trajaslation is used throughout. 
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round the Cape of Good Hope and in the Pacific Ocean, by the routes 
which Gama and Magellan had opened, multiplied^ and as Christian mis- 
sionaries pressed forward into the newly-discovered tropical lands of 
America, the. fame of this constellation increased more and more. I find 
it first mentioned as a 'wondrous cross (croce maravigliosa), more 
glorious than all the constellations of the entire heavens,* by the Floren- 
tine Andrea Corsali (151 7), and afterwards in 1520 by Figafetta. The 
Florentine extols Dante's ^prophetic spirit,* — as if the great poet had not 
possessed as much erudition as creative genius, — as if he had not seen 
Arabian celestial globes, and held communication with many Oriental! 
travellers from Pisa.*'* 

As the date of the celebrated ''Borgian Globe** is a.d. 1225, Dftni& 
might have seen either it or another similar one, when the '* Southern 
Cross '* was still placed on the hind quarters of the Centaur. Allowing 
for a certain degree of poetic license, perhaps the first idea suggested by 
the above passage is the disappearance of the Cross from northern lati- 
tudes, owing to the precession of the equinoxes, first discovered by 
Hipparchus. But, besides that this constellation was still visible at 
Alexandria in the time of Ptolemy, it must be borne in mind that Dante 
places the terrestrial Paradise' on the summit of the Mount of Purgatory 
in the Antarctic Ocean, and makes Adam declare (Paradise-, cant. xxvi. 
end.) that he was in it only six hours. Notwithstanding, then, that the 
poet speaks of our " widow'd northern site," " bereft '* of this constella- 
tion, it seems plain be vrishes to be understood that the north never 
enjoyed the sight of it, — a sight the beauty of which is enhanced by the 
intensity of light of the Milky Way in its vicinity. As Capt. Jacob,, 
quoted by Humboldt,t says, '* Such is the general blaze of starlight near 
the Cross from that part of the sky^ that a person is immediately made 
aware of its having arisen above the horizon^ though he should not be at 
the time looking at the heavens, by the increase of general illumination 
of the atmosphere, resembling the effect of the young moon.** All who 
have had the opportunity of seeing the southern heavens will recognise 
the truth of this description \ but,, admitting that we have nothing ta 
show in our latitudes like it, nor anything Iulc the unique spectacle of 
the Magellanic clouds, and the '*' coal sacks,*' the view of our heavens 
looking south, when Orion is on the meridian,, goes far to make amenda 
for our loss and " widow'd condition.** 
In Purgatorio, cant, viii., we read, 

'* My insatiate eyes 
Meanwhile to heaven had travePd, even there 
Where the bright stars are slowest, as a wheel 
Nearest the asue; when my guide inquired: 
' What there aloft, my son, has caught thy gaze ? ' 
I answer*d: * The three torches, with which here 
The pole is all on fire.* He then to me: 
^ The four resplendent stars, thou saw'st this morn^ 
Are there beneath; and these, risen in their stead.' ^ 

The Milanese astronomer, De Cesaris, considered that the three torches 

were Canopus, Achernar, and Fomalhaut;^ and this (besides their mystic 

sense) appears very probable. Of these fine stars, almost in a line with 

each other, Achernar is the central one, and nearly equidistant (about 

49°) from the other two. Adjusting the globe to Lat. 32^ S^ it will be 

' — — 4 

* Gosmos, 3, p. 292. 

t Cosmos, 3, note 254, Ixt. 

X Cosmos 2, xcv. 
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found that when the Cross has set, Achemar is approachio^ tlie meridian; 
Fomalhaut, which passes very near the zenith, is nigh up m the east, and 
Canopus declining m the west. 
The Milky Way is mentioned, Paradiso, cant xir. 

" As leads the galaxy from pole to pole, 
Disting^sh'd into greater lights and less, 
Its paSiway, which the wisest fail to spell ^*-— 

And different opinions about it Dante instances in the "- CoRTito." The 
telescope of Galileo revealed its true nature ; but that had been divined 
two thousand years before by Democritus^ and by Manilius at the begin- 
ning of the Christian era. 

The description of a meteor, Paradiso, cant. xt.» is interesting to 
compare with Homer's.* 

*' As oft along the stiU and pure serene. 

At nightfall glides a sudden trail of fire. 

Attracting with involuntary heed 

The eye to follow it) erewhile at rest ; 

And seems some star that shifted place in heaven, 

Onlv that, whence it kindles, none is lost, 

And it is soon extinct." 
The following curious mode of expressing a moment of time occurs in 
the opening of the xxix. canto of the Paradiso : — 

" No longer, than what time Latona*s twins 
Cover'd of Libra and tiie fleecy star. 
Together both, gircKng the horizon hang ; 
In even balance, from the zenith poised ; 
Till from that verge, each, changing hemisphere. 
Part the nice level; e'en so brief a space 
Did Beatrice's silence hold.'* 

' '* Latona's twins " are, of course, Phoebus Apollo and Artemis, in the 
post-Homeric mythology equivalent to the sun and moon. The '* fleecy 
star" is Aries. The moon is otf the horizon, precisely in opposition to 
the sun, likewise on the horizon: as Mr. Cary says in his note, *' As short 
a space as the sun and moon are in changing hemispheres, when they are 
opposite to one another, the one under the sign of Aries, and the other 
under that of Libra, and both hang, for a moment, poised as it were in 
the hand of the zenith." 

In Paradiso, cant, ix., the shadow of the earth is said to reach as far 
as Venus. There are allusions to the spots on the moon in the Inferno, 
cant. XX. 

'*But onward now: 
For now doth Cain with fork of thorns confine 



On either hemisphere, touching the wave 
Beneath the towers of Seville.^ 



'*By Cain and the thorns, or what is still vulgarly called the Man 
in the Moon, the poet denotes that luminary " (Cary). And in Paradiso ii. 
the " fbbling quaint '* about Cain is followed by Beatrice's explanation of 
the spots, — as little worth attention as that of the Angel to Adam in 
Paradise Lost, v. 420. On '* the Man in the Moon," most nations have 



I . ■ ■ ■« 



* And Viigil*s. Georg. i. 

" Oft Shalt thou se6, ere brooding storms arise, 
Star after star glide headlong down the skies, 
And, where they shot, long trails of lingering light 
Sweep far behind, and gild the shades of night.** 

Sothebr. 
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traditions. Grimm in his Deutsche M^fh. has collected a great many. 
{EnglUh Cyclop.) The Indians fancied the figure of an antelope or 
gazelle in the moon ; a resemblance not yery far-fetched : hence the 
Sanskrit names for the moon, Mrigalanchana and Mriganka, signifying 
that which has the mark or sign of an antelope ; Mriga TOing aa 
antelope. 



EXTRACTS ¥BOM GJSNSRAL OBSERVATIONS ON THE TOTAL 
ECLIPSE OF DECEMBER TEE 12, 1871. 



Bt B. F. Chisholm, F.R.I.BA.y &c., ^.> 

Consulting Architect to the Goyemment of Madras, and Member of the 

Avemashy Eclipse Expedition. 

The telescope used was an excellent one by Cooke. After describing 
the preparations made for the observation, and the first part of the 
eclipse, the writer says, ** After watching for a ISew moments the jagged 
edge of the descending moon's limb, I turned to obsenre the scene around 
me. The whole aspect of nature had chan&;ed. The greens cm my right 
hand had become paler and bluer, a cold yiolet tinged the lights^ and all 
shadows were sensibly darkened. 

The uMorthly a^>ect so often described during eclipses seems to me 
more due to the absence of diffused light than to actual change of oolotfr. 
Comparing my sun-lit view with the scene before me, it was as if a 
gigantic electric lieht had been substituted for the sun. Turning again 
to the celestial boaies, the progress of the moon, hitherto so slow, gained 
apparent rapidity with every moment, and the excitement of watching it 
was not unlike a prolongation of that experienced at a well-contested 
horse-race, where the distant horses which appear to move so easily gain 
speed at every stride, until they rush by with bewildering rapidity. 
Here, as I watch, the moon appears to close down fibster each succeeding 
moment ; a low-lving plateau on the north cusp ending in a high excres- 
cence now detaches a narrow strip of light, — a moment obliterates it ! 
Through a deep valley elistens a bead of light, ahnost instantly blotted 
out by the surrounding lunar mountains ! — Only a fine thread of sun- 
light remains — it breaks into beads of light, which vanish like the fading 
sparks on a piece of charred paper. A moment's hesitation, and I drop 
the dark glass. A fitful glimmer of direct sunlight quivers for a moment 
like the last muscular action of life — and dies, as the migestic sweep of 
the corona gives birth to a new and more beautiful existence — ^while, 
instantaneously with this marvellous change, the pall-like shadow passes 
by and casts everythine in gloom — for a moment, earth, moon and sun 
are linked together by light and shadow 1 and then, all is still I — ^nature> 
has reached a point of perfection, and seems to pause I Up to the- 
instant of totality, the motion of the heavenly bodies had been so rapici 
that fancy almost created a sound ; you fancied you heard the whirl of 
the moon rushing on through space — the lessening roar of the fieic^ 
solar rays as the two orbs, momentarily folding together, moved slowly 
over the deep blue of the sky, while a chance cool breeaie gave intense 
reality to the rush of the shadow, sweeping on at the rate of some 40 
miles a minute, — and now, all seems perfectly still ! not a gleam on the 
moon's edge, — not a flicker in the corona, — no alteration in either the 
positions or lengths of the streamers,— no variation in the. surrounding 
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scene. For two minutes and nine seconds, until the entombed sun bursts 
forth into new life with startling suddenness, like the explosion of a 
meteor of unprecedented brilliancy, the scene seems wondenully typical 
of the stillness of death 1 

Perhaps the most astonishing sensation daring totality arises from the 
additional glimpse obtained of creation. We are, as it were, taken behind 
the scenes, and permitted to see a portion of that marvellous and ever- 
lasting machinery which produces light, warmth, and life, — to gaze on 
flames of incandescent hydrogen, thousands and thousands of miles high, 
inexhaustable and mnquenehable fire! And when we reflect that t^is 
mass of blazing;, burning matter emits so feeble a light at this enormous 
distance, that the sensitive retina is not even momentarrly pained by 
looking at it, the mind fails to grasp any conception of the intense heat 
and brilliancy of that underlying photosphere, the slightest chink of 
which can only be looked at through a dark glass f 

For a few seconds after totality, J could not remove my eye from the 
telescope, the scene was too novel. I was struck particularly with the 
exquisite softness of the whole phenomenon, and the. tender tones- of 
colour. I had not for one moment imagined that the moon would be an 
* intensely black object * surrounded by a fringe of * dazzling brilliancy/ 
hence I had prepared the series of diagrams noted above ^ but I was a 
little startled to find it appear a comparatively light tint of delicate 
brown, surrounded by mellow tints of exquisite softness^ The whole- 
effect was one of rich harmonious warmth. The prominences (chiefly 
crimson and orange) were defined clearly, and the corona, a yellowish 
orange light near the sun, passed througn violet into the cold neutral of 
the sky. After gazing lor a few seconds I attempted to. sketch the two- 
lower flames, one of which was particularly striking ; but unfortunately 
my hand shook so with the previous excitement that I could do little- 
more than indicate their position, and sketch the flames themselves on a 
larger scale. Taking a second good look to be certain of their position 
and colours, and noting two more I had not previously seen, I rose to 
take a look round at nature. All the unearthly appearance had vanished 
during totality, and the landscape had been changed to tvi^ilight with the- 
first streaks of morning round the horizon. Venus in the zenith, and 
the few larger stars, looked exactly as these bodies look during twilight,, 
except that the sky had lost that depth of blue common to such moments. 
It was as if a light film of Indian ink had been washed over a repre-^ 
sentation of early morning. The eclipsed sun shedding its soft streamers- 
round our darkened satellite, decidedly gave pla^e in brilliancy to Venus. 
There was still a good deal of diffused light, and I turned to my boards, 
to see whence it came. Only the east side of the vertical board was illu- 
minated ; and this with peculiarly the same tone and strength that 1 had 
observed before sunrise. I at first imagined this to be the light of the- 
corona. Had it been so, however, the sun being some 20 degrees above 
the horizon would certainly have illuminated the upper part of the hori- 
zontal board. It appeared, then, that the whole amount of iEippreciable- 
light came from the strip of apparent dawn below the line of clouds ; 
that it was, in fact, the sunlight surrounding the shadow, reflected 
back in the air, and viewed through a medium of some 35 miles of dark 
atmosphere. If this surmise be correct, we can readily perceive the 
cause of the apparent discrepancies which exist between different ob- 
servers in describing the relative efiPects of darkness. 'The light of the 
earth's reflection would diminish so rapidly with the altitude, that it 
would seem to me possible for a zenith eclipse, wholly obscured by dark 
elpndsy with a clear horizon, to be as light as a fine summer morning 
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before sunrise ; while, on the other hand, an eclipse with a clouded 
horizon, within the circle of shadow, might be as dark as the darkest star- 
light night. As a further proof of the very feeble light of the corona, 
may be noted the fact, that the eje^ although weakened by gasing for 
spme i^ minutes through a dark glass^ Is not even momentarily put out 
by the burst of the corona ; while a telescope of ordinary power^ brought 
suddenly to bear on the moon, renders it too bright to be looked at 
without a painful sensation. 

I noticed that the corona, by the unaided eye, appeared a soft yellowish 
light, almost colourless. Kemembering the expression of warmth I saw 
in the telescope, I again looked through the mstrument : by this time 
the moon had moved half out of the field, and I saw the full bteadtb of 
the south-west portion^ which was most decidedly a yellowish orange, 
fading throu|;h violet into, the surrounding darkness. A fringe of crimson 
prominences on the west warned me of the progress of the phenomenon, 
and I proceeded to compare my landscape with the actual view in the 
camera. Both being on the same scale, the comparison was peculiarly 
easy ; indeed, I think the precautions I took unnecessary. Any one 
accustomed to sketch from nature could with ease have retained the 
scene by memory* I had just seized my pencil with the intention oi 
tracing the streamers and corona. I had marked the moon, the corona,, 
and on^ streamer, when the first blaze of sunlight burst forth ; I had 
thus an opportunity of seeing the whole effect of this burst concentrated 
on a few square inches of paper. By the time I had collected my drawing 
materials it was light enough to commence work ; and in three hours 
I had completed sketches of the landscape and corona, sufficiently close 
to enable me to represent very fairly the observed phenomena. 

The figure of the corona was not regular ; neither were the streamers 
placed symmetrically. The greater bxeadth of the former appeared ta 
be on that side towards which the sun was approaching. 



NJSW EQUATORIAL TELESCOPE FOR THE ROYAL 

OBSERVATORY. 



(From The Scotsman.) 

The insufficiency of the equatorial telescope in the Royal Observatory 
Calton Hill, for the requirements of modern astronomical science, has. 
long been a matter of notoriety, and Professor Piazzi Smyth has not for 
twenty years ceased to urge upon every successive government the 
necessity of raising the metropolitan observatory of Scotland from the- 
position of the meanest appointed government institution in Europe. 
The perseverance of the Astronomer-royal for Scotland was at length 
rewarded, and last year a sum of 2,300/. was placed in the estimates for 
the purpose of providing an improved equatorial telescope. But after 
Parliament had ratified the proposal of the government, that a new 
instrument should be secured for the observatory of the Scottish metro- 
polis, a limit was put on the aspirations of the Astronomer-royal as ta 
the size of the telescope. The new telescope, of course, involved a new 
dome, and it was referred to an architect of taste to see how much the 
new dome to be placed on the beautifully proportioned building on the 
Calton Hill should exceed the old one in size. The architect selected by 
the government was Mr. James Fergusson, the author of " The History 
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of Architecture," and he decided that the new dome conld not be raised 
more than fourteen inches — that being the largest increase that conld be 
aesthetically allowed in conjunction with the rest of the Obsenratory, 
which, viewed as a piece of architecture, is considered to be the yerj gem 
of the works of the late William Playfair. In consequence of this the 
Astronomer- royal has had a difficult task in endeayonring to arrange a 
form of equatorial instrument which would give a greater amount of 
power within a smaller line or compass than was ever attained before. 
The new telescope will have an aperture of two feet upon a focal length 
of only ten feet, a larger diameter in proportion to focal length than any 
astronomical telescope yet introducea into any observatory, and it will 
no doubt be by far tne most powerful instrument eler erected undcnr so 
small a dome. Although the telescope will be much more powerful than 
any ever before placed in die Observatory, it is still not such as was 
desired or considered almost necessary in the present state of science. 
The instrument, which is being built by Mr. Howard Grubb, Dublin, is to 
be of a comparatively new order of reflecting telescope. The old reflect- 
ing telescopes, such as those of Lord Rosse, nod their reflectors made of 
a mixture of copper and tin. Mons. Foucault, of the Fbris Observatory, 
the celebrated inventor of the pendulum e^qperiment for determining the 
revolution of the earth, discovered that a better reflector could be secured 
by making the body of the speculum of glass, and then coating it by a 
chemical process with pure silver^ The new Edinburgh telescope will 
have one of these glass silver-covered speculums. The instrument is 
intended to be employed in two comparatively new branches of observing 
astronomy— photography and spectroscopy. Both these classes of re- 
search require the seemingly impossible accompaniments — that the 
telescope must have the utmost amount of firmness, and aIso> have the most 
accurate possible movement, at the same rate at which the stars are going 
round in the sky. For if, during the time that an observation is being 
proceeded with, the slightest tremor or shaking should happen, or if an 
error in the movement of the telescope in its arc, with a radius of five feet 
(half the length of the telescope), should occur to the amount of even one 
three-hundredth part of an inch, the star and its spectrum would entirely 
vanish from the field. Notable features in the new telescope will, there- 
fore, be the remarkably perfect clock-work apparatus, the several devices 
connected with the prisms of the spectroscope, the means by which not 
merely celestial objects will be kept in view, but those by which the 
rays of chemical flames will be brought into comparison with the light of 
the stars. The extremely delicate measuring apparatus, to be applied to 
the respective subjects as they appear on the spectrum, will also be note- 
worthy. December next is the time fixed for the completion of the new 
instrument, but meanwhile active preparations are being made in the 
Royal Observatory for its reception. The old wooden dome- which 
surmounted the building has been removed, and Playfair*s g^and 
pier, resting on the solid rock, is being furnished with a new capital 
to suit the increased size of the new telescope. The new dome, it 
is expected, will be erected in the course of next month, while the weather 
is yet fine. This dome,, which is also being built by Mr. Howard Gnrubb, 
Dublin, will be of iron instead of wood, and that for two reasons :. first, 
because it will affi^rd a greater amount of space in the infterior of the 
instrument room ; and second, because it will enable such an arrange- 
ment being made for the shutter, as will allow of an opening several net 
in breadth, whereas the opening in the old dome was only a few inches 
wide. The new works involve a considerable amount of alteration, 
especially in the interior of the Royal Observatory, and these, 80< far a& 
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ftrchictural points are concerned, are being carried out under the efficient 
supervision of Mr. R. iMathieson, of Her Majesty's Office of Works in 
Edinburgh. Although the arrangements of the observatory are, during 
operations, necessarily somewhat upset, observations continue to be 
made by Professor Piazzi Smyth and his assistants. Nothing is allowed 
to interfere with the usual time signals which emanate from the Observa- 
tory daily. 

We are informed by the Astronomer Boyal that the new dome 
alluded to is now erected and admirably fulfils all the expectations formed 
of it, such as increased space inside, greater ease of revolution, larger 
and more easily worked shutter, better ventilation, and freedom from 
yibration and bumping. This latter curious quality was a very vicious 
propensity of the old dome, partly from its being mounted on cannon 
balls which enabled it to roll in every other direction as well as in that 
of the line of railway, wherein alone it was wanted to roll ; and partly 
from the unprecedentedly windy and stormy exposure of the Edinburgh 
Observatory on the summit of the Carlton Hill. The new dome, there- 
fore, may be considered a very creditable piece of engineering, and a 
decided success on the part of Mr. Howard Grubb, who is admirably 
keeping up the credit of the great optical and instrumental establishment 
founded by his eminent father in Dublin. 



CORRESPONDENCS. 



N.B. — We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



NOTE ON APPENDIX TO DR BE LA RUE'S ADDRESS TO THE 
BRITISH ASSOCIATIOy (Section A.), BRIGHTON MEETING, 1872. 



This appendix states that Professor Zollner finds '' gas-density on the 
earth's surface 10*^* times greater than in space ; that a litre of former 
would fill a sphere of latter's density, whose radius would be traversed by 
light in not less than 10** years, and that the air round the moon is 
10*^^ times less dense than at earth's surface.'* 

Are these enormous exponentials correct ? Light, moving at 192,000 
miles a second, will traverse in a year of 31,000,000 of seconds, a line of 
5952 X io» miles, or above f x 10^ • inches ; the radius of a sphere 
whose volume is 883,227 x io»' cubic miles = 22^ X lo^** cubic inches. 

A litre contains 61,0270772 English inches, which as a sphere gives a 

radius of 3 , 

\/ -J 

61.... X — = 2.44237 inches; a density of io~**« gives 
4ir 

a radius of 244,237 x 10" inches cs 385475 X 10'* miles ; results do 

not agree, even introducing the factor 800 = depsity water to that of air. I 

believe Sir William Herschel showed that if the stars revolved (a la 

Ptolemy) round the earth, one at an annual parallax of a second of space 

would make a diurnal revolution of 206265. 19.10'' ir, or 1231.10' ^ English 

miles, a mcMferate estimate, compared to the above ungraspable magnitudes. 

74, Oflfbrd Road, N. ; S. M. DRACH. 

August 21, 1872. 
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ANCIENT ECLIPSES. 



My dear Sir, — Referring to the contents of the slip you have sent me, 
the correct date of the eclipse of 1433, i^ June 17 ; there was a misprint 
in a recent communication of mine in The Times, The central line did 
not touch England, it passed from Stornaway (Lewis) to Abroath. The 
aouthem limit of totality ran from about five miles North of Carlisle to 
Spurn Head, at the mouth of the Humber. The 17th of June, in 1433, 
fell on Wednesday. 

Ferguson says nothing to justify the inference that any one of the 
three eclipses named was total in England ; indeed, the eclipse of 1633, 
October 3, was annular, though I see it is given total in Ferguson's list. 

"While writing on this subject I may just mention that the eclipse of 
878, October 29, in the days of King Alfred, to which attention was 
lately directed by the Rev. J. S. Johnson, comes out total in London by 
a rigorous computation. I find totality began at ih. i6m. 20s. mean time, 
and continued im. 51s. The shadow ran thus, near our meridian: — 

S. limit 

Lat. 
+So°.56' 

50 .40 
50.25 

London, therefore, some 20 fniles south of the central line. 

I am, dear sir. 

Yours very truly, 
Mr. Bishop's Observatory, J. R. HIND. 

Twickenham, 1872, August 28. 





N. limit 


Central 
. line 


Long. 


Lat. 


Lat. 


i°W 


4-S3°i8' 


+52°. 5' 


0° 


53- I 


SI .48 


i°E 


52.4s 


51 -33 



Much having been recently publislied on the subject of - historical 
eclipses, it may not be inopportune to continue a brief description of 
those recorded in the Saxon Chronicle. For such a purpose it will 
hardly be deemed necessary to have the time to the nearest second ; but 
if it should be within even a quarter-of-an»hour or so, it will suffice. The 
following eclipses ha^e been computed from the same tables I used for the 
•* Future Solar Eclipses." Though expeditious, they afford a very fair 
approximation to the time. Having already commenced this subject in 
No. 104 (to which two correcti^ms at the foot of page 220 in September's 
Register should be applied), I shall omit the eclipses previously mentioned, 
— those of 733, 828, 1 1 10, 1 1 1 7, 1 133, 1 140. The translation of the Saxon 
Chronicle used is Ingram's (1823). 

*' 538. This year the snn was eclipsed 14 da^s before the calends of 
March, from before morning until nine. ' An eclipse of the sun on the 
morning of February 15 th, appears to have attained its greatest obscur- 
ation at London about 7h. 43m^ and that was 8 digits. 

" 540. This year the sun was eclipsed on the twelfth day before the 
calends of July, and the -stars showed themselves full nigh half-an-hour 
over nine.*' 

I make the sun's -eclipse on the morning of June 20th to have amounted 
to two-thirds on the lower limb about 7h. 37m. Sem. of sun almost as 
fimall as possible. Sem. of moon about as large as it could be. Totality 
must have been far south of Great Britain. 

'*664. This year the sun was eclipsed on the nth of May; and 
Erkenbert king of Kent having died, Egbert his son succeeded to the 
kingdom." 
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On May ist I find a very large partial eclipse of the sun, the maximum 
obscuration soon after 5h. in the afternoon, when only a thin crescent 
would be uncovered at the S. of the sun. It must have been total in 
England north of London. 

** 795' This year was the moon eclipsed between cock-crowing and 
dawn on the fifth day before the calends of April, and Erdulf succeeded 
to the Northumbrian kingdom on the second before the Ides of May.*' 

The eclipse meant must be that of March 28, 796. It began about 4h. 
in the morning, was total for nearly an hour, and ended below the 
horizon about half-past 7. The moon would set totally eclipsed. 

** 800. This year was the moon eclipsed at eight in the evening on the 
17th day before the calends of February, and soon after died King 
Bertram and Ealdorman Worr." 

An eclipse of the moon on the evening of January 15 began at 7h., 
middle about 8h. 34m, the obscuration being nine -tenths of the moon's 
upper limb. End about loh. 8m; 

Upton Helions Rectory, S. J. JOHNSON, FR.A S. 
Crediton : Sept. 3. 

NEW MINOR PLANETS. 



(121) May 1 2th, 1872, by Mr. "Watson — ^Michigan. 
(122 and 123) July 31st, 1872, by Dr. C. H. F. Peters — Hamilton 
College. 

(124) August 23rd, 1872, by Dr. C. H. F. Peters. 

(125) September nth, 1872, by M. Prosper Henry, of the Observa- 
tory, Paris. 

Dear Sir, — This year promises well for the minor planets, those modest 
sorores minores, who now and again woo our attention by additions to 
their number. The 8th, of 1872, whose number in the group is (125) dis- 
closed itself on the night of September i itfa, at th<e Observatory of Paris, 
to the watchful eye of M, Prosper Henry. We shoald welcome this new 
accession to our astronomical wealth, and also this new planet-finder, and 
nothing the less because he is of the old world, which needs much to have 
its bands of observers and labourers recruited. ^ 

During the past ten years our obligations, as regards the subject of 
M. P.'s, are mainly due to our very worthy cousins of the new world. 

Our leading members at home, especially those of the K.A.S., have of 
late given their attention vory much to physical astroiMmy, and doubtless 
our science is deeply indebted to the spectroscope (what a mongrel 
appellative— the former part plainly Latin and the latter pure Greek)^ to 
photography and to chemistry ; but surely we should not receive with 
indifference the announcements from time to time of new planets dit^- 
covered, even should they be minor planets. Most of us remember the 
joy and rejoicing with which Astrsea was welcomed, in 1845, and we ail 
have read of the sensation and delight produced by the discovery of Ceres 
on the first day of this century. Surely, surely, the many additions in 
our day to that central group of planets eail on us to give especial atten- 
tion to them. The idea which was, for a long time, very general that 
these planets were fragments of one great body broken up by some con- 
vulsion, is now entertained by few. That theory is nearly exploded. Is 
it not reasonable that we should think -out some other, — try again sounds 
in our ears. May I hope, Mr. Editor, that your next number will contain 
some thoughts on the minor planets, Uius making some atonement for 
past neglect and gratifying many of your humbler astronomical readers, 
especially your aged friend 

Angela Gardens, Sept. i6th, 1872. SENEX. 
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TWO NEW DOUBLE STARS IN SAGITTA. 



I desire to call attention to two new double stars near 14 Sag;ittae, 
lately discovered with my 6>in. AWan Clark refractor, one of which is a 
yery beautiful but excessively difficult object. As this vicinity is parti- 
cularly rich in double stars found by Struve, I give a diagram of all 
of these doubles, together with the brighter stars in their neighbour- 
hood. The five from Strnve, and 14 and 15 Sagittae, are set down to scale 
for the epoch of mensuras micrtnnetrica (1830), and the other stars care- 
fully marked in. The new doubles are marked X and Y, and Struve^s 
A, B, Ac. 

The position, angles, distances, and magnitudes of the several doubles 
in Struve shown on the map* are as follows; — 

A=S26i6 P=265°7 D=3"-3 Mags. 6*8 97 

B =22618 115*9 53 8-6 89 

0=22622 194-8 6-2 8 87 

D=22634 13-8 6*5 8 95 

£=22651 279*9 1*5 S 8 

2616 is a very beautiful pair, and perhaps the most difficult of the 
five. 2651 is also very pretty, but easy. Dembowski has observed 
another pair on the same parallel with 2618, of which he gives: — 

P=2i3°*8 D=2i"*65 Mags. 77 10 5 {AsL Nack., No. 1736.) 
This will be found in the same field a little preceding. It is an easy but 
interesting double. The star marked F is also a wide double, resembling 
the last 

The first of the new doubles, X, is vastly more difficult than any of 
those cited; indeed, it seems to be one of the most difficult objects I have 
found, or been able to see, with my aperture. The magnitude of the 
primary is the same as 2 2616, or about 7*5 of the scale of Smyth and 
Herscbel. The distance of the companion is about 2". The same evening 
I picked mp two doubles in Cassiopea, afterwards identified as O 2 511 and 
O 2 512, the magnitudes being given as 11*12 and 11, which I found much 
easier than the one in question. The distances, however, are greater, 
being io*''4 and 4''' 14 respectively, for which some allowance should be 
made; but still they are both rather difficult. From this and other com- 
parisons, including 2 2616, which is certainly more than one magnitude 
brighter, I think the new double might be fairly rated as 11, giving 
aearly 16 of HerschePs scale. 

The other pair, about S mag., marked Y, is comDaratively easy. The 
eompanion is a very minute point, and fainter tnan any of Struve's, 
5'et from its considerable distance from the principal star, about 10'' is 
very readily seen. I hope astronomers will observe these objects, parti- 
cularly the first, and report, with measures or otherwise. 

I may add tkat, being absent from home, I am obliged to use, tempo- 
rarily, my object glass without the tube and mounting, and possibly may 
overrate the difficulty of the first pair from the very rude apparatus used, 
the object glass being simply fastened to one end of two narrow piecek 
of boards nailed together, with their planes at right angles, and the eye- 
piece attached to the other end. Although extremely unsteady, and re- 
quiring very frequent adjustment of the object glass, and inconvenient 
generally to use, it seems to answer all practical purposes. 

S. W. BURNHAM. 

Aug. 19th. 

• Fide frontispiece. 
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THE PLANET MERCmt. 

Sir, — I have read with much pleasure the correspondence that has 
recently appeared in the Begiater having reference to observations of 
Mercury, and quite agree with Mr. S. J. Johnson that this planet can be 
much more frequently seen with the unassisted eye than is generally 
supposed. In February, 1868, 1 saw the planet three times, viz.; on the 
15th, 19th, and 24th, and. in February of the following year, I saw it on 
the 2nd, 4th, 5th, and 6th. When I first observed the planet I was 
surprised at its brilliancy, which seemed to nearly equal that of Jupiter 
in February, 1868. On the 15th these planets were in close proximity, 
and therefore a favourable opportunity occurred to estimate their relative 
brightness. Mr. Hind has stated that Mercury, under the most favour- 
able circumstances, appears like a star of the third magnitude ; but there 
is good reason to suppose that the planet is much brighter than this. Mr. 
G. J. Walker says (Astronomical Megisterf vol. VI. p. 74) ** it seemed to 
vie with Jupiter in splendour" on February 19th, 1868. I saw the 
planet on the same evening, and wrote in my note book : " Feb. 19th, 
Soon after Jupiter had set Mercury emerged from the clouds, which 
admost entirely overspread the sky except the western horizon, which was 
remarkably clear. The brilliancy of the planet surprised me, for he 
appeared to nearly equal Jupiter." On other occasions also he has been 
quite a conspicuous object near the horizon, and I am inclined to believe 
that his brilliancy is much greater than is usually imagined, and that the 
planet can be very easily seen (when sufficiently distant from the sun) 
under favorable atmospheric conditions. 

I am. Sir, Your obedient servant, 

Hollywood Lodge, Gotham Park, WILLIAM F. DENNING. 

Bristol : August 2, 1872. 

15 MESSIER PEGASI. 

Sir, — We are indebted to the late Sir John Herschel for graphic 
descriptions of many of those splendid collections of suns which are 
usually designated globular clusters, and I hardly need to apologise for 
transcribing his word — portrait of one of the most interesting, whose 
name is mentioned above. 

He says : Very bright, very large ; gradually brighter, and very 
suddenly much brighter in the middle. A magnificent globular cluster 
comes up to a perfect blasee in the centre, like a protuberance or ripple y 
not the condensation of a homogeneous globe ; it has stra^ling streams 
of stars, as it were, drawing to a centre. . . . Superb, very compressed, 
irregularly round; very small stars 15 mag., all distinct, but running 
together into a blaze in middle ; 4' or 5 diameter. 

Results of observation with the Parsonstown 6-ft. are given by the 
Earl of Bosse in the sufficiently terse " cl." 

Observing with my 9-inch " With-Browning," and powers 212 and 
320, on the 14th of Oct. 1868, 1 detected a dark patch in the brighter 
central part of the cluster. Every subsequent season enables me 
to give further particulars. There is a bright knot in the blaze 
towards its N. side which is probable H's " nipple." S. and a little p, the 
latter there is a black spot or vacancy, and there are fainter dark lanes 
leading outwards from this spot/7 andy*— the latter the more prominent. 
This blaze is not clearly resolved, and the whole object is more difficult and 
requires better air than the Earl of Rosse's three 1^'nes in 13 M. of Hercules. 

The interesting question is suggested whether these peculiarities in 
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the cluster last mentioned and the great Andromeda nebula have any 
connection, with the deficiency in the red end of their spectra, and I 
should be gratified by hearing the result of a careful examination of the 
spectrum of 15 Mes., with a large aperture. 

In August, last year, I caremlly examined 92 M. Hercules, having a 
spectrum similar to that of its neighbour 13 M., and made the following 
notes : Brighter stars, and more compressed than 13 M., but all the blaze 
is resolved by glimpses. Looked for darker portions, but could get 
nothing certain. Sometimes thought there was a darker space ony side. 

Will some of your readers, possessing equal, and larger apertures, 
kindly scrutinise these two clusters, and give us the results ? 

I am. Sir, yours truly, 

Bonner\s Road, Victoria Park : T. H. BUFFHAM. 

Aug. 7, 1872. 

- - ■ - ■ 1- — — — ■ - ^1 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN OCT., 1872. 

By W. R. Birt, F.R.A.S., F.M.S. 

The lists for May, July, and September, 1871, may be consulted for 
objects suitable for observation in October, 1872. On May 21, 1871, the 
the value of <L — ©was 152°, 21' (see Vol.' ix. p. 128). On October 4,. 
1872, the value is 151° 46''0. The May list may, therefore, be used for 
October 4. The value of C — ©on July 20, 1871, was 142° 24' "8 (see 
Vol. ix. p. 172); and on September 17, 1871, 138° 51'- 1 (see Vol. ix. p. 
217). On October 5, 1872, the value is 139° 27'* i. The two lists may, 
consequently, be used from October 5. Those observers who have 
recorded their observations will find it advantageous to compare them 
with those which they may make during the present month. 

Tenth Zone of objects from North to Souths 30° to 35° W, long. 

Euctemon, Democritus, Mason, Grove (a), Daniell (a), Chacornac (A), 
Le Monnier,* Littrow, Maraldi,* Vitruvius, Censorinus, Isidorus, Fra- 
cjustorius, Piccolomini, Stiborius, Hommel,* Schomberger (the west part). 

The objects in this zone which are within 60° of the moon's west limb, 
in mean libration, may be looked for as early as the fifth day of the 
moon's age, October 7. If not in sun-light, on the 7th they are likely to 
be fine objects for study on the 8th; all the objects in the ten zones may 
be observed under the evening illumination after the full. 

The labours of the Committee appointed by the British Association for 
discussing observations of lunar oojects suspected of changes having ter- 
minated successfully, inasmuch as the solar influence in darkening the 
floor of the Crater Plato has been well-established, and numerical values 
assigned to the gradations of tint as the sun attains his greatest altitude, 
and also as he declines towards the horizon of Plato (see No. 112, pp. 95, 
96), it becomes exceedingly important that observations of a similar 
character should not only be continued but extended. The Committee 
in its report, while alluding to the results of the discussion, among which 
rhay be mentioned changes in brightness of portions of the floor not 
referrible to solar altitudes, spoke of the desirability of telescopes of large 
aperture being employed in the further prosecution of this interesting 
and important branch of astronomical research, but did not recommend 

(a) See list for January, 1872, note (a) on p. 27 of 109. 

(b) The crater on the S.W. of Posidonius, named to commemorate the 
astronomical labours of Chacornac. 

(*) The objects thu3 marked have not been mentioned in the monthl}' 
lists. 
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any immediate steps to be taken to ensure the carrying out of its sug- 
gestion, hoping that the Association would not overlook the enquiry in 
future years. Had the Committee in presenting its final report suggested 
to the Association an immediate course of action with the view of main- 
taining the interest hitherto manifested, it is not at all unlikely that it 
would have been re-appointed. As this has not been done the subject of 
lunar research is for the present left entirely in private hands, and there 
is much room for exertion during the next year in obtaining materials 
for confirming and elucidating the results arrived at by the Committee. 
The region S.S.E. of the Mare Serenitatis, containing several dark spots; 
among them Julius Caesar and Boscovech are verj' suitable for observa- 
tions of the kind discussed by the Committee. 

There is an error in the article '* British Association and Lunar Work.*' 
The Lunar Committee was re-appointed in 1868, but not in 1869. It was 
in 1870 that the Committee for discussing observations of objects sus- 
pected of change was appointed. 

Rhosticus. — Several new objects having been detected on the N.W. of 
this spot, especial attention is directed to it and the rugged region sur- 
rounding it. The " fault '* which has dislocated its W. and N. borders, 
extending to the west of Albategnius on the S.S.W., and to Ukert or 
beyond, as far as the Apennines on the N.N.E., is an interesting study 
under an early illumination. 

Erratum. — No. 106, October, i87i, p. 240, October 18, for Bohneu" 
beger read Bohnenberger, 

THE PLANETS FOR OCTOBER 



At Transit over the Meridian op 


Greenwich. 


Planets. 


Date. 


Rt. Asoension. 


Declination. 


Diameter. 


Meridian. 


Mercury... 


• 

1st 


h. m. s. 
12 7 35 


f 

+ I 7J 


5"*o 


h. m 
23 217 




15th 


13 «9 55 


— 8 40 


4-8 


23 54-8 


Venus 


1st 


13 50 " 


—10 514 


io''-6 


I 7*9 




ISth 


14 56 59 


~i7 


ll*'0 


I 19-5 


Jupiter ... 


19th 


9 56 27 


+13 21 


32"o 


20 O'l 


Saturn ... 


1st 


19 4 10 


—22 32i 


i5"-2 


6 21 'o 




15th 


19 6 9 


—22 304 


i4"-8 


5 28-0 


Neptune ..» 


3rd 


I 36 21 


+ 8 21 




12 44*3 


- 


15th 


I 35 7 


+ 8 I 




II 550 



Mercury is badly situated for observation. 

Venus will be fairly observed towards the end of the month, setting 
an hour after the sun. 

Jupiter may be well observed through the greater part of the night, 
rising shortly after midnight. 

Saturn is still visible for about four hours after sunset, but very low, 

XTeptune is well situated for observation. 
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ASTRONOMICAL OCCURRENCES FOR OCTOBER, 1872. 



DATE. 


Principal Oocurrences. 


Jupiter's SateUites. ^^S^S. 


Tues 


1 
2 


h. m. 

6 SO 

330 

21 


Sidereal Time at Mean 
Noon, I2h. 42m. 5"9Ss. 

Conjunction of Moon 
and Mercury, 3" 5' S. * 


Ist Oc. R. 


h. nL fi- 
le 36 


h. m. 
Saturn. 

6 21X) 


Wed 


• New Moon 

Sun's Meridian Passage, 

lom. 48*498. before 

Mean Noon 

Conjunction of Moon 
and Venus, 2° 34' S, 

Saturn's Ring : 
Major Axis =37" *Q0 
Minor Axis = 1 5" -89 


Ist Tr. E. 


1345 


6 17*2 


Thur 


3 

4 
5 
6 






6 13-4 


Fri 






2nd Sh. I. 


17 6 


6 9*5 


Sat 


18 31 


Conjunction of Mars and 
a Leonis (io*2m.), W. 






6 5*7 


Sun 






and Oc R 


16 10 


6 1*9 


Mon 


7 






3rd Ec. R. 
»rd Oc. D. 
1st Sh. I. 


15 51 22 

16 12 

1754 


5581 


Tues 


8 






1st Ec. D. 


15 16 59 


Moon. 
4 51*5 


Wed 


9 
10 

11 


9 3 
5 14 


> Moon's First Quarter 
Conjunction of Moon and 
Saturn 3° 25' N. 


1st Tr. I. 
1st Sh. E. 
1st Tr. E. 


1323 
1443 
1543 


4522 


Thur 






*th Tr. E. 


16 22 


6 52*9 


Fri 


9 20 

929 

10 26 

10 48 


Conjunction of Venus 
and a Libras (4'6Tn. ), E. 

Near approach of 33 
Capricorni (5J) 

Occultation of 35 Capri- 
corni (6) 

Reappearance of ditto 






7517 


Sat 


12 
13 

14 


1757 


Superior conjunction of 
Mercury 






847-5 


Sun 






and Ec. D. 


13 53 51 


9 40-2 


Mon 


5 52 

653 
9 4 


Occultation of 33 Piscium 

Reappearance of ditto 
Near approach of B. A. C. 
17(6) 


Srd Ec. D. 


16 16 7 


10 303 


Tues 


15 


10 21 

13 9 
|M45 


Illuminated portion of 
disc of Venus = 0*913 

Illuminated portion of 
disc of Mars = 0*950 

Near approach of 20 Ceti 

Near approach of 29 Ceti 

(6i) 
Near approach of 3^ Ceti 

(6) 


and Tr. E. 
1st Ec. D. 


14 2 
17 10 21 


II 18-9 
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DATE. 



Principal Occurrences. 



Wed 



16 



h* DOU 



334 



Thur 



17 



II 14 

554 



Fri 

Sat 
Sun 

Mon 



Tues 



18 
19 
20 
21 



832 

8"55 



Bidereal Time at Mean 
Noon, i3h. 45m. 10*806. 

Opposition of Neptune 
and Sun 

Near approach of 31 
Arietis (6) 



Wed 



22 



23 



10 56 

15 18 

16 o 



20 53 



Thur 24 



4 o 



Fri 



25 



22 41 



Sat 



Sun 
Mon 

Tues 
md 



26 



27 

28 

29 
30 



2 10 

6 o 

1546 



6 14 



Thur 31 



17 28 



NO 



V. 



10 8 



Fri 



O Full Moon 



Near approach of B. A.C. 
1096 (Si) 



Near approach of B.A.C. 
1373 (6) 



Near approach of 52 
Greminorum (6^ 

Occultation of A Gremi- 
norum (5i) 

Reappearance of ditto 

<C Moon's Last Quarter 

Saturn's Ring : 
Major axis = 36" '6S 
Minor axis = 15" '28 



Conjunction of Moon 
and Uranus 4" & S. 



Conjunction of Moon 
and Jupiter, 4° 40' S. 



Conjunction of Mars and 

X Leonis, o* 8' S. 
Conjunction of Jupiter 

and V Leonis,(8*5m. )W. 
Conjunction 01 M!ars and 

X Iieonis, (i'2m .) W. 

Conjunction of Moon 
and Mars, 4° of S. 



New Moon 



Conj unction of Mars and 
<r Leonis (2'im.), E. 

Conjunction of Moon 
and Mercury 2° 25' S. 



Jupiter's Satellites. 



lleridiau 
Pa8Bn4):e. 



1st Sh. I. 
Ist Tr. I. 
IstSh. E. 
Ist Tr. E. 



Ist Oc. R. 



3rd Tr. E. 
«th Ec. R. 



and Ec. D. 



and Tr. I. 
and Sh. E. 
and Tr. E. 



1st Sh. I. 
1st Tr. L 
1st Sh. E. 



1st Ec D. 
1st Oc. R^ 

istSETE. 
Srd Sh. E. 
1st Tr. E. 
3rd Tr. I. 
3rd Tr. E. 



and Sh. I. 
and Tr. I. 
and Sh. E. 



1st Sh. I. 



and Oc. R. 
1st Ec. D. 
1st Oc. R. 



1st Sh. I. 
1st Tr. I. 
3rd Sh. L 
1st Sh. E. 
3nd Sh. E. 
3 Tr. L 



h. m. 8. 

14 16 

15 21 

1S37 
17 41 



IS 2 



14 7 
17 2 7 



16 28 S9 



3 49 
27 

44 



t 



6 10 
18 
20 



I 



3 31 54 

issj* 

2 59 
340 

4 7 

8 19 



5 

30 
7 I 



i 



8 3 



3 40 

iii 



n. m. 



12 7-0 



Moon. 



12 55-4 



13 44*9 



a Pegasi 
9 49 



2 3a 

3 44 
^55 



9 09 



8570 



8 53-0 



849-1 
845-2 



8 41*2 



8 37*3 



8 33*4 



8 29'4 



8 255 



8 21*6. 



8 17-6. 



8i3T 



> I 



2SO 



SUN, 



Greenwich, 
Noon. 
1872. 
Oct. I 

2 

3 
4 

_5 

6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 

20 
21 
22 

23 

24 

25 
26 

27 
28 

29 
30 

Nov. I 



••• 
• •* 

..• 

t *• 

••• 

... 
••• 



• •• 
• . • 

• • « 

« •• 



Heliographical 
western longitude 

of the centre of the sun's disc. 



Heliosraphical 
latitude 



28202 
29523 

30844 
321*65 

334-86 

348-07 
128 
14-48 
2769 
40*90 
5410 
6731 

8052 

9372 
io6*93 
120*14 

133*34 
1655 

15975 

172*96 
186*16 
199-36 

212*57 

225*77 

23897 
25217 

265-38 
278-58 

291-78 

304-98 
3I8I8 
331-38 



3-21 

3-21 
3-21 

3*21 

321 

3*21 

3-20 
3-21 

3*21 

3*20 

3*21 
3*21 

3*20 
3*21 
3*21 

320 
3-21 

3*20 

3*21 

3*20 

3'20 

3-21 
3*20 

3*20 
3*20 

3*21 
3*20 

3*20 

3*20 
3'20 

3*20 



Assumed daily rate of rotation, I4°*20. 



+6*59 

653 
648 

622 

636 

+6-30 
6-24 
6-17 
611 
6*04 

5*97 
5*90 

+582 

575 
5-67 
5*59 
5-51 
5*43 
534 

+5*26 

517 

499 

499 
490 

480 
4*71 

4-61 

4*Si 
4-41 

431 

4*21 

411 



MOON, 

LiBBATioN. Sun's Place. 

Selenoeraphical colong. and lat. of the point 
on the moon's surface which has the 
Earth's I Sun's 

centre in the zenith. 
I2h. Greenwich mean time. 

colong. lat I colong. lat. 

'872. o • o o o 



» • . 

• a. 

• •• 

• #• 

• *• 

«•* 

• • • 

• • • 

• • . 



• •* 
. •* 
,»» 

• •* 



• •• 

• *. 

• •• 

*«• 

• .• 

• •• 



Angle of position 
of the sun's axis. 



26*26 
2631 
2636 
2640 
26*44 

2647 
26-49 

26-50 

26-50 

2650 

26-49 

26-48 

26*45 
2642 

2638 

26-33 
2628 

26-22 

26-15 

2607 
25-98 
2589 
25-79 
2568 
2556 

2543 

25*30 
25-16 

25-01 

24*86 

24-69 

2452 



Tbrhinatob. 

Selenographical colong. 

of the points in latitude 60^ 

N., 0° and 60° S. , where the 

sun*s centre rises or sets. 



60*^ N. 



Oct. 9 92*45 +4'6i 

10 91 '40 5-67 

11 90*21 6*37 

12 88*93 667 



410 +ri7 

16-28 115 

2845 1*13 

40*61 11 1 



o _ o 

Sunrise. 



96* I 
1083 

I20'4 

132-5 



941 
106*3 
118-5 
1306 



60° S. 



92*1 

104*3 
II 6*5 
1287 



Moon, ^51 



13 


87 64 +6-55 


5277 


+109 


144-6 


142*8 


140-9 


H 


86-43 


6-OI 


6493 


I 07 


156-8 


1549 


153*1 


15 


85-40 


512 


77-08 


1*05 


1 68*9 


167-1 


165-3 


16 


84-67 


393 


8923 


I 02 


Sunset. 




17 


8427 


2*54 


101-37 


I'OO 


9-6 


1 1-4 


13-1 


18 


84*25 4-1-04 


"353 


0-97 


21-8 


235 


252 


19 


84-59 


—0-47 


125*69 


0-95 


340 


35 7 


37-3 


20 


85-26 


— 1-92 


137-85 


+092 


46*2 


47*9 


495 


21 


86-20 


3-25 


150-01 


0*90 


58-4 


600 


616 


22 


!Z'35 


4-41 


162-18 


087 


707 


72*2 


737 


23 


88-61 


5*37 


174-35 


085 


82-9 


844 


858 


•24 


89-92 


6-10 


186-53 


082 


95-1 


96-5 


98-0 


^§ 


91-18 


6-56 


198-72 


0-80 


107-3 


108-7 


no I 


26 


92-33 


6-71 


210*91 


0-77 


1 19-5 


120*9 


122-3 


27 


93*30 


—6-63 


223-10 


+0-75 


131-8 


1 33* I 


134*4 



Colong. = 90° — X. 

The express object, for which a well marked fundamental point near 
the middle of the moon's disk is required, is a twofold one. 

If a Tery detailed lunar map on a large scale is to be constructed on 
really scientific principles, there can be no question but that it must be 
preceded by and founded upon a correct survey of a great many of the 
leading points of the moon's disk. Maedler's points of the first order are 
not only too few and far between, but their accuracy, while perha?>s 
sufficient for his own work, can scarcely be considered great enough for 
a much enlarged map. Now, in a new undertaking of the kind, instead 
of following the method adopted by Lohrmann and Maedler, for 
determining selenographical positions, a far more practical and effective 
plan (at least in the writer's opinion) will be, to observe the apparent 
positions of the leading points directly in reference to some common zero- 
point near the middle of the disk, and to get the selenographical coordinates 
of the latter by making it the point of observation in a special investiga- 
tion of the moon's libra tions. If by following this plan, the deduction of 
the coordinates of the leading points from their observed positions become 
somewhat more comi'licated, the observations themselves are made with so 
much more ease and certainty, and freedom from several sources of error, 
that the results must needs be of superior accuracy. Now, which is the 
best zero-point ? How does Moesting A (the point O of Schlueter's and 
Wickmann's observations) or Triesnecker B, or some other point in the 
neighbourhood, appear in the original negatives of lunar photographs ? 

The second purpose for which a well marked point near the middle of 
the moon's disk is required, is that of being employed in meridional and 
altazimuth observations of the moon's place in the heavens. The writer 
does not know how far Maedler's old suggestion has been acted upon in 
some of the operations of the U. S. Coast Survey, for determining differ- 
ences of terrestrial longitudes. It is to be hoped that it will be acted 
upon in the observations for settling the longitudes of the distant stations, 
where the transit of Venus is to be observed. But which is the best spot 
for the purpose ? When does the shadow within Moesting A cease to be 
a difficulty, or begin to be one ? Instead of asking such questions the 
writer would prefer to settle them, but he has not had the opportunities 
for doing so. 

The monthly tables for sun and moon are computed with the help of 
auxiliary tables, which may be published at some convenient occasion 
before long. The formulae for libration and others will then probably be 
found preferable to those hitherto known. In the numbers given above 
all sensible terms arc taken into account. 
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1872. Oct. 13. I5'4h. G.M.T. 

16. 12 2 yy 

Hour and fraction. 19. 9*0 „ 

The following minor planets come into opposition during October : — 

Mag. 
m. 
io-$ 
... o o 

105 

IO-6 

8-2 

ii'3 
127 

11*2 

11*9 



1872. 






Oct 2 


Arethusa 


m) 


9 


Amphitrite 


(29) 


II 


Europa 


(52) 


14 


Angelina 


(64) 


15 


Lactitia 


(39) 


28 


Aglaja 


(47) 


2« 


Artemis 


(loO 
(93) 


29 


Minerva 


31 


Hecuba 


(108) 



A.R. 


P.D 


h. 


m. 








46 


68-2 





56 


800 


I 


22 


92-5 


I 


16 


79-8 


I 


42 


927 


2 


15 


72*1 


2 


31 


919 


2 


8 


698 


2 
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Mr. Bishop's Observatory, 

Twickenham: Sept. 17, 1872. 

Ancient Eolipses. — Our readers will be glad to hear that Mr. Hind 
is preparing a work with the details of a long series of calculations on 
the historical and other eclipses. 

We are obliged to postpone our Kst of subscriptions received, and some 
interesting articles, for want of space. 

Erratum. Page 222, line 6, for Foxteth read Toxteth. 
Book received. — ** Eighth Report of the Board of Visitors to the 
Observatory at Victoria." John Ferres, Melbourne. 
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Notice. — It is particularly requested that all communications be 
addressed to the Editor, Pabnham House, Pehburt Road, Clapton. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-office Order, or 
penny postage stamps. 

Our Subscribers are requested to take notice that in future Post Office 
Orders for the Editor are to be made payable to John C. Jackson, 
at Lower Clapton, London, E. 

The Astronomical Regrister is intended to apF>e2ir at the commencement of 
each month ; the Subscription (including Posta^^e) is fixed at Three Shillinflrs 
per Quarter, payable in advance, by postage stamps or otherwise. 

The pages of the Astronomical Regixter are open to all suitable communications. 
Letters, Articles for insertion, Ac, must l>e sent to the Editor, Parnham House^ 
Pembury Road, Clapton, £., not later than the 15th of the Month. 
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ASTRONOMICAL ALLUSIONS IN HOMER, DANTE, SHAKESPEARE 

AND MILTON 
By G. J. Walkbr. 



III. — Shakespeare. 

Though an acquaintance li^ith law, medicine, divinity, history, politics, 
geography, and general literature has been ascribed to Shakespeare, we 
should not expect to find in this greatest of uninspired writers much 
more in the way of astronomical allusions than images and figures 
derived from the heavenly bodies. But what Schlegel* remarks of the 
images in general of Shakespeare, certainly holds good in regard to those 
of a celestial character : that " in their unsought, nay uncapricious sin- 
gularity, they have a sweetness altogether peculiar." A few passages 
will be cited at length, and references given to others. 

The Moon. — The moon is chiefly alluded to in connexion with her 
influence on the tides. Thus she is called " watery," Midsummer Night's 
Dream, act ii., scene 2, King Richard III., act ii., scene 2 ; *' the governess 
of floods," Midsummer Night's Dream, act ii., scene 2. See also Winter's 
Tale, act i., scene 2, King Lear, scene v., act 3,* i Henry IV., act i., scene 
2f Hamlet, act i., scene i. She is the cause of madness : — 

** It is the very error of the moon ; 
She comes more near the earth than she was wont, 
And makes men mad." — Othello act v., scene 2. 

And of rheumatic diseases. Midsummer Night's Dream, act ii., scene 2. 

The pretty picture of a bright moon-light night will be remembered in 
the Merchant of Venice ; — 

"How sweet the moonlight sleeps upon this bank ! 
Here will we sit, and let the sounds of music 
Creep in our ears; soft stillness, and the night 
Become the touches of sweet harmony. 

* Lectures on Dramatic Literature. 
VOL. X. 
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Sit, Jessica : Look, how the floor of heaven. 
Is thick inlaid with patins of bright gold ; 
There's not the smallest orb which thou behold 'st, 
But in his motion like an angel sings, 
Still quiring to the young-eyed cherubims : 
Such harmony is in immortal souls ; 
But, whilst this muddy vesture of decay 
Doth grossly close it in, we cannot hear it." — Act v., scene i. 
Stars. — Csesar is made to refer to the polar star as an emblem of his 
own constancy and immovable resolve : — 

^ But I am constant as the northern star. 
Of whose true fix'd and resting quality, 
There is no fellow in the firmament. 
The skies are painted with unnumbered sparks, 
They are all fire, and everyone doth shine ; 
But there's but one in all aoth hold his place.*' 

Julius Csesar, act iii., scene i. 
We must not be too critical here ; for in the time of Csesar the pole had 
moved a long way from k Draconis, and was still further from reaching 
our preseat polar star, the which no doubt Shakespeare had in view ; 
and to which allusion is made again in Othello, in the description of the 
storm on the coast of Cyprus : — 

" The chiding billow seems to pelt the clouds ; 
The wind-shaked surge, with high and monstrous main. 
Seems to cast water on the burning Bear, 
And quench the guards of the ever-fixed pole." 

— Act ii., scene i. 
Juliet's eyes were brighter than the brightest stars : — 
" Two of the fairest stars in all the heaven, 
Having some business, do entreat her eyes 
To twinkle in their spheres till they return. 
What if her eyes were there, they in her head ? 
The brightness of her cheek would shame those stars. 
As daylight doth a lamp ; her eye in heaven 
Would through the airy region stream so bright, 
That birds would sing, and think it were not night.*' 

Eomeo and Juliet, act ii., scene 2. 
And Juliet says of her lover : — 

" Give me my Romeo ; and, when he shall die, 
Take him and cut him out in little stars, 
And he will make the face of heaven so fine. 
That all the world shall be in love with night. 
And pay no worship to the garish sun.* ' — Id,, act iii., scene 2. 
Compare Cymbeline, act v., scene 2. . — 

" They are worthy 

To inlay heaven with stars." 
The stars are called "Diana's waiting women,** Troilus and Cres- 
sida, act v., scene 2. Their supposed rule over the destinies of individuals 
is often alluded to : I Henry VI., act i;, scene i ; 3 Henry VI., act iv., 
scene 6; King Lear, act iv., scene 3; Romeo and Juliet, act v., scene 3; 
Julius Csesar, act 1., scene 2 ; Locrine, act i., scenes i, 2 ; act iii., scenes 
2, 6 ; as also are planetary influences : Cymbeline, act v., scene 4. ; 
King Lear, act i., scene i ; Hamlet, act i., scene i ; Othello, act ii., scene 
3 ; Troilus and Cressida, act i., scene 3 ; Locrine, act i., scene 2 ; i 
Henry VI., act i., scene i ; 2 Henry VI., act iv., scene 4. But notwith- 
standing this belief in the influence of stars and planets, which could not 
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fail to appear frequently in the dramas without of necessity reflecting the 
poet's own opinion, the latter may perhaps be inferred from such passages 
as the following : " This is the excellent foppery of the world I that, 
when we are sick in fortune (often the surfeit of our own behaviour), we 
make guilty of our disasters, the sun, the moon, and the stars : as if we 
were villains by necessity, fools by heavenly compulsion ; knaves, 
thieves, and treachers, by spherical predominance ; drunkards, liars, and 
adulterers, by an enforced obedience of planetary influence ; and, all 
that we are evil in, by a divine thrusting on :'* . . . The rest of the 
passage is equally witty, but scarcely suited for public reading now. 
King Lear, act i., scene 2. 

" Our remedies oft in ourselves do lie, 
Which we ascribe to heaven : the fated sky 
Gives us free scope ; only, doth backward pull ^ 
Our slow designs, when we ourselves are dull." 

• All's well that ends well, act i,, scene I. 
Remembering, however, that even Shakespeare's great contemporary 
^/' Kepler was imbued with the superstition of astrology, it would not be 

1 ' surprising if the poet did not escape it. 

' Celestial Frodiqies. — ^In Hamlet those preceding the death of Caesar 

are thus described : — 

" Stars with trains of fire and dews of blood, 

Disasters in the sun ; and the moist star, 
Upon whose influence Neptune's empire stands, 
Was sick almost to Doomsday with eclipse." — Act i., scene i. 
See also King Lear, act 1., scene 2 (eclipses); Locrine, act v., scene 4. 

It may be that a glimpse of Shakespeare's own view appears in the 
following in King John : — 

" No natural exhalation in the sky 
No scope of nature, no distemper'd day. 
No common wind, no customed event, 
But they will pluck away his natural cause. 
And call them meteors, prodigies, and signs, 
/ Abortives, presages, and tongues of heaven. 

Plainly denouncing vengeance upon John." 

— ^Act iii., scene 4. 
Comets. — Calphurnia, Caesar's wife, says : — 

** When beggars die, there are no comets seen ; 
The heavens themselves blaze forth the death of princes." 

Julius Caesar, act ii., scene 2. 

And the Duke of Bedford in the first part of King Henry VI., act i., 
scene i, exclaims : — 

^ Hung be the heavens with black, yield day to night I 
Comets, importing change of times and states. 
Brandish your crystal tresses in the sky ; 
And with them scourge the bad revolting stars, 
That have consented unto Henry's death ! '* 
See also i Henry IV., act iii., scene 2. 

Venus. — The evening star is alUuded to, Sonnet cxxxii. : — 

" Nor that full star that ushers in the even 
Doth half that glory to the sober west, 
As those two mourning eyes become thy face." 
Meteobs. — Meteors are supposed to be exhalations from the earth ; 
and regarded as portents: "My lord, do you see these meteors? Do 
you behold these exhalations ? " i Henry IV., act ii., scene 4 ; see also 



256 Spots in the Stin. 

act T., scene i. Romeo and Juliet, act iii., scene 5. Cardinal Wolsey in 
prospect of his disgrace, says : — 

" I shall fall 

Like a bright exhalation in the evening, 
And no man see me more.'* — Henry VIII., act iii., scene 2. 
They are conceired to be drawn from the sky by music ; 

** And certain stars shot madly from their spheres. 
To hear the sea-maid's music." 

— Midsummer Night's Dream, act ii., scene 2. 
At the destruction of Troy, as it were the mirror of their brightness, 

" The skies were sorry, 

And little stars shot from their fixed places. 
When their glass fell wherein they viewed their faces." 

Rape of Lucrece, towards the end. 
See also i Henry IV., act i., scene i ; Venus and Adonis, stanza 138. 
The following passages might seem to be grQunded on some brilliant 
display, as of the November meteors in late years. In King John, the 
Dauphin, Lewis, says of the tears of Salisbury : — 

" This shower . . . 
. . . Makes me more amazed 
Than I had seen the vaulty top of heaven 
Figured quite o'er with burning meteors." — Act y. sc. 2. 
In the first part of Henry IV., Glendower says : — 

" At my nativity. 

The front of heaven was full of fiery shapes. 
Of burning cressets* . . . 

. . . The heavens were all 6n fire." — Act iii., scene i. 
In King Richard II. : — 

" Meteors finght the fixed stars of heaven : 

The pale-faced moon looks bloody on the earth." — ^Act ii., scene 4. 
Locrine speaks of 

" Mighty Jove, the supreme king of heaven. 
That guides the concourse of the meteors. 
And rules the motion of the azure sky." — Act iv., scene i. 
The last passage to be produced from Shakespeare is from Love's Labour 
Lost, where Biron speaks thus disparagingly of astronomers : — 
** These ef-rthly godfathers of heaven's lights. 
That give a name to every fixed star, 
Have no more profit of their shining nights. 
Than those that walk, and wot not what they are." 

— Act i., scene i. 
He may be forgiven this, however, in consideration of the splendid eulogy 
on women, which he afterwards delivered — a subject on which he was 
more at home. True it is, nevertheless, that we could have dispensed 
with some of the work of these modem "godfathers "; and our globes 
and star-maps would be none the worse for ceasing to exhibit so many 
memorials of their officiousness and bad taste. 

"SPOTS IN THE sun:' 



To the Editor of the Times. 

Sir, — Among the astronomical observations upon record which have not 

as yet received a satisfactory explanation are those relating to spots upon 

the sun's disc, which have traversed it much more rapidly than the ordinary 

solar spots. In several cases these quickly-moving spots are described 

• I.e. Lights. 
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as round, black, and sharply defined, like the planet Mercury, in transit, 
and hence the suspicion has arisen that one or more planetary bodies are 
revolving round the sun within the orbit of Mercury. M. Le Verrier, 
from theoretical considerations founded upon an unexplained motion in 
the line of apsides of this planet's orbit, has inferred the existence of a 
zone of asteroidal bodies witjiin it. 

I have lately examined these observations with the immediate object of 
ascertaining whether it were possible to obtain a clue, however rough, 
that might lead to a rediscovery — on the supposition that an unknown 
planet exists at no great distance from the sun. In more than one instance 
the observations appear to refer rather to a comet than to a planetary 
body, and the bright comet of 1819 would seem to have been remarked in 
its passage over the sun's disc at the end of June by Canon Stark at 
Augsberg, and probably by Pastorlf, near Dresden (though his observa- 
tion is confused). But, on the other hand, it appears highly improbable 
that a comet projected upon the sun*s disc would present the round, well- 
defined figure which several observers have noted, and particularly so 
that it would appear black like the planet Mercury when passing over the 
sun. It is incredible that so many persons can have been deceived as to 
the rapid motion of these suspicious objects, and the only conclusion 
that we can arrive at, unless the observations are altogether rejected 
(quite an inadmissible proceeding), appears to be that we have not yet 
brought into harness all the inferior planets that exist. 

In the course of my enquiry I have only met with one instance wherein 
there appears any ground for a prediction which might possibly lead to 
the recovery of the object to which the observations relate. Small, black, 
circular, well-defined bodies are reported to have been upon the sun's disc, 
by Dr. Lescarbault, at Orgeres, in France, on March 26, 1859, and by 
Mr. Lumnlis, at Manchester, on March 20, 1862, and it is a suspicious 
circumstance that the elements as regards the place of the node, or point 
of intersection of the orbit with the ecliptic, and its inclination thereto, 
as worked out by M. Yalz, of Marseilles, from the data I deduced from a 
diagram forwarded to me by Mr. Lummis, are strikingly similar to those 
founded by M. Le Verrier upon the observations, such as they were, of 
Dr. Lescarbault. It is true if the place of the node and inclination were 
precisely as given by this astronomer, the object which was seen upon 
the sun's disc on the 26th of March could not have been projected upon 
it as early as the 20th of March. But, considering the exceedingly rough 
nature of the observations upon which he had to rely, perhaps no stress 
need be placed upon the circumstance. Now the period of revolution 
assigned by M. Le Verrier from the observations of 1859 was 1970 days. 
Taking this as an approximate value of the true periocl, I find, if we sup- 

Eose 57 revolutions to have been performed between the observations of 
^r. Lescarbault and Mr. Lummis, there would result a period of 19*81 
days. On comparing this value with the previous observations in March 
and in October, when the same object might have transited the sun at the 
opposite node, it is found to lead to October 9, 1 819, as one of the 
dates when the hypothetical planet should have been in conjunction with 
the sun. And on this very day Canon Stark has recorded the following 
notable observation : — ^ At this time there appeared a black, well -defined 
nuclear spot, quite circular in form, and as large as Mercury. This spot 
was no more to be seen at 4.37 p.m., and I found no trace of it later on 
the 9th, nor on the 12th, when the sun came out again." The exact time 
of this observation is not mentioned, but appears likely to have been 
a6out noon, one of Stark's usual hours for examining the solar disc. 
Hence I deduce a corrected period of 19*812 days. If such a planetary 
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body exists, on the supposition that it was remarked upon the sun in 
18 19, 1859, and 1862, this period would probably not be much in error ; 
and if we suppose thp orbit to be circular or nearly so, with the approxi- 
mate knowledge we have of the place of the node and inclination of the 
orbit, we may venture upon a prediction of the times of the greatest elon- 
gations from the sun eastward and westward', and the positions of the 
hypothetical body at the times. I have before me places so calculated 
for the times of the greatest elongations during the next few months, 
upon which it is proposed to institute a search at this Observatory, using 
the same means by which we. succeeded in bringing out the first comet of 
1847 near its perihelion, at noon-day, and less than three degrees from 
the sun's limb. I refrain, however, from giving publicity to these predic- 
tions, in the fear of causing a number of observers to lose much time in 
searching for a body, which may have no existence except in my own 
imagination. 

I will, nevertheless, suggest that on the 24th of March next a very 
close watch must be kept upon the sun^s disc. With the period I have 
inferred a conjunction with the sun would occur about 10 a.m. on that 
day, but it will be desirable to extend the period of observation through 
the whole 24 hours, and on this account the aid of observers on distant 
meridians will be important. If the hypothetical body is not found upon 
the sun's disc at that time, it will be, I think, a sufficient proof that my 
surmises are incorrect. 

In the circumstances I have here described consists the only clue I have 
been able to discover to a possible recovery of one of these supposed 
planetary bodies. It is obvious that the object seen upon the sun in 
March cannot, with its apparent inclination of orbit, be identical with 
that seen near Midsummer, 1847, in the metropolis by Mr. Scott, the 
Chamberlain of London, and at Whitby by Mr. Wray, the eminent 
optician, nor yet that remarked by M. Coumbary at Constantinople in 
May, 1865. ^ *™» S^^» your obedient servant, 

Mr. Bishop's Observatory, Twickenham : J. R. HIND. 

October 18. 



NOTES ON THE WONDERS AND BEAUTIES OF THE 

STARRY HEAVENS. 



By C. Gkoveb, Assistant to John Browning, Esq., F.II.A.S. 

No. 5. — The Annular Nebula in Lyra. 
About 6° south of Vega, and a little to the left when on the meridian, 
are two tolerably bright stars rathgr more than 2° asunder. The pre- 
ceding and more elevated star is /8, the following one is y; and, though 
both are marked third magnitude on the maps of the S.D.U.K., ^ is a 
well-known variable, and y is strongly suspected of the same peculiarity. 
Of this we may have more to say hereafter ; for the present we only refer 
to them as pointers to an object well-worthy to take rank as one of the 
most noteworthy of the celestial wonders. A little south of the line 
joining these two stars, and nearer (3 than y, a small telescope enables us 
to discover a minute roundish nebula. I have thus seen it tolerably well- 
defined and very like a planetary nebula in a 2-inch achromatic. With 
a 4j-inch silvered glass speculum the elliptical figure and central opening 
are distinctly visible, with a 6^-inch speculum it gains in beauty and 
interest, the faint illumination of the interior and the irregularities df 
the outer margin are just perceptible. Even with this small aperture 
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the light is evidently mottled and distinctly diiFerent from the milky 
nebulosity of the great nebulsB in Andromeda and Orion. In the I2|-- 
inch speculum many details of great interest become visible. The faint 
nebulosity of the interior is seen to be crossed by four brighter streaks 
lying in the direction of the longer axis; three of these are about equal 
in distinctness, but the second streak from the preceding internal edge 
of the ring is obviously the brightest. When best seen, these details 
always leave the impression on my mind of being more remote than the 
Ting itself, and this idea is supported by the fact that four or five faint 
filaments or streams of light are seen extending from both ends of the 
ellipse as if they were continuations of those within its interior, thus 
leading to the supposition that the bright ring which is alone visible in 
small instruments, is seen projected a still more remote, stratified nebu- 
losity ; and this opinion is strengthened by the fact that although there 
are several irregularities about the exterior of the ring's minor axis, they 
are very faint and unimportant compared with those which appear to 
traverse the interior and extend beyond either end. 

The ring itself when seen with a low power and large aperture exhibits 
a surprising degree of brilliancy ; indeed, when the power is insufficient 
to reveal the figure of a nebula, it might easily be confounded with some 
of the tolerably bright stars which appear with it in the same low power 
field, and with moderate powers its brightness is such, especially about 
the extremities of the minor axis of the ellipse, as to give a false im- 
pression of resolution. Indeed, it has been announced as resolved into 
stars by several observers of considerable eminence in observational 
astronomy. These observations, however, are in direct contradiction 
to the evidence of the spectroscope, which in the hands of an observer 
worthy of equal confidence, has distinctly shown this object to have a 
gaseous constitution. Notwithstanding this, I was strongly inclined, 
from its exceptional brightness and mottled appearance in the smaller 
instruments I had previously employed, to believe in its stellar composi- 
tion, and I had great hopes that the power of the I2^inch speculum 
would reveal the " star dust " described by other observers. I have 
therefore on several occasions, scrutinised the nebula when the absence 
of the moon, a clear sky, and its position on or near the meridian, 
allowed it to be seen to great advantage, at such times being steadily 
kept in view by the equable movement of the equatorial clock, it pre- 
sented a superb spectacle. But with the utmost care and attention, and 
the application of considerable magnifying powers, I could never detect 
the least indications of ~a stellar composition, it simply appeared as 
nebulous as ever. I do not percieve with this aperture any appearance 
of the fluctuation of light or twinkling appearance which nas been 
described by some observers, and which would seem to be caused by 
insufficient optical power, as I have sometimes noticed an unsteady 
appearance when using a small speculum ; an analagous phenomenon is 
perceived when observing a star so minute as to be only just within the 
power of the aperture in use, which will appear fluctuating or seen by 
glimpses. With this every observer is familiar. 

A small star follows the nebula on an angle of 96°, and at a distance 
of rather more than the breadth of the ring as determined by Sir J. 
Herschel, he gives it eleventh magnitude, but it appears to me, as it does 
to several observers, much smaller. I find it but just steadily visible in 
a 6^inch speculum. This star, which is shown in most of the copies of 
Sir John's drawing to be found in every recent astronomical work, has 
been suggested as a convenient fixed point from which to obtain a set of 
micrometrical measures of the internal and external dimensions and 
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Sositions of the centre of the nebula, so as to afford a ready means of 
etecting any changes of form, size, or position, which might hereafter 
take place. This very desirable information is not, however, so easy to 
be obtained, many serious practical obstacles standing in the way of its 
accomplishment. For instance, the small instruments which give the 
best outline of the nebula scarcely show the star, and with larger aper- 
tures the star is of course well seen, but the outline of the nebula becomes 
more and more irregular with increasing powers, and again the illu- 
mination of the field necessary to render the micrometer webs visible 
seriously interferes with the distinct perception of so delicate an object. 
There are four other such smaller stars nearer the nebula than the one 
just mentioned, one of these lies at a rather less distance from the 
opposite edge of the ring, two others forming a neat pair are very near 
its northern margin, and another about as near the southern edge ; 
these very delicate objects are visible with a power of 300 on the I2^inch 
speculum. 

The Annular Nebula in Lyra is by far the largest and most con- 
spicuous representative of this not very numerous class of objects. Two 
other examples, figured by Sir John Herschel in his *' Cape Observa- 
tions,'' are well worthy of notice as exhibiting the different appearances 
we might expect in such objects, arising either from increased distance 
smaller dimensions, or inferior optical power. One of these is situated 
is R. A,, I7h. 19m., and 23° 37' south declination, and is therefore a 
little north of the centre of a line joining the two fifth-magnitude stars 
44 and 50 in Ophiuchus. It is described as ^ exactly round, pretty faint, 
12" in diameter, well terminated, very little cottony at the edge, with a 
decided darkness in the middle, few stars in the field, a beautiful 
specimen of the planetary annular class of nebulae." Any observer who 
has seen the nebula in Lyra with a small telescope, will at once perceive 
that, as regards the general appearance, this is an exact description of 
that object. The other example has R. A., lyh. lom., and south decli- 
nation, 38° 18', and therefore only barely rises above our horizon ; it is * 
described as "a delicate, extremely faint, but perfectly well-defined 
annulus, 15' 20" diameter, the field crowded with stars, two of which are 
on the nebula." These stars are shown in the figure at the opposite 
sides of the minor axis, and therefore coincide with the brightest parts 
of the ring of the nebula in Lyra. " The interior, indeed, appears to be 
devoid of any illumination, but the object is so faint that a nebulosity 
filling in the centre and bearing no greater proportion in respect of 
density to the ring, than in the case of 57 M., could not be perceived." 

It is worthy of remark, as showing how little many book illustrations 
resemble the objects intended, that in "Guillemin's Heavens," 2nd 
edition, page 335, both these objects are engraved, the former with a 
perfectly black centre, and the latter with an interior distinctly nebulous, 
in direct contradiction to the figures and descriptions of Sir John 
Herschel. 

In the **Cape Observations,** he remarks, "it is not impossible that the 
real constitution of these bodies may be that of hollow spherical or 
elliptical shells, of which the borders appear brighter than the interior 
by reason of the greater thickness of the luminous matter, or starry 
stratum, traversed by the visual ray." The tenuity of the ring, as well 
as the feebleness of the central illumination, will of course in our hypo« 
thesis be proportioned to the thinness of the shell; and the law of the 
degradation of its light will be determined by the ratio of the radii of its 
inner and outer surfaces, as well as by the law of density of the strata of 
which it consists. 
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The thoughtful reader will not be slow to perceive that, though this 
hypothesis perfectly explains the regular outline of the nebula in Lyra 
as seen in the 18-inch reflector, tne streaks in its interior, and the 
numerous filaments extending from its circumference more recently 
observed, point to a more complicated constitution, and render this 
hypothesis somewhat unsatisfactory. Moreover, it is not improbable 
that a re-examination of other objects of this class with superior optical 
means, may lead, as we have seen to be the case with other nebulee, to 
very different views of their constitution to those now entertained. 



ASTRONOMY IN CENTRAL ASIA, 



That a considerable amount of astronomical knowledge may be, and 
has been, acquired by different tribes living in Central Asia is generally 
admitted; and Col. Chesney has given a curious account, extracted from 
a work published at Paris in 1840, of a primitive people of the present 
day, who wander with their flocks over the vast steppes of Central 
Asia. The Kioghis-Kazak tribe have preserved a certain knowledge of 
astronomy, handing it down from father to son. Living in the Open air, 
under the shade of a rock, a cave, or a tent, they watch the motion of the 
sun by day, and the revolution of the heavens by night. Like the earliest 
Chaldeans and Egyptians, they have no other means of measuring time 
than those afforded by the sun, moon, and stars; and they distribute 
their days by the sun, as a European does by his watch. Like their 
prototypes, the Chaldeans, they, too, have a system of astrology, in 
accordance with the rude principles of which they people the heavens 
with good and evil spirits, who preside over the days of the year, and to 
whose influence they suppose all living things to be subject. The names 
of the constellations have a curious connection with the wants and habits 
of the people themselves. Thus they call the North Pole, which, as the 
directing point, occupies the first place in their heavens, the iron stake; 
Venus bears that of " The Shepherd," as rising when the cattle are 
brought home or taken out to pasture; the Great Bear they compare to 
seven wolves following a grey and white gelding ; the Pleiades to wild 
sheep, and when absent, supposed to be bringing grass to the terrestrial 
sheep; and the Milky- way is called the road of the birds emigrating from 
north to south. (Alexis de Leochine: Description des Hordes^ etc.^ 
Kioghis-Kazaks trad, du Russe^ Paris, 1840). 

Vaux: Nineveh and PersepoliSy pp. 51, 52. 



CORRESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



TESTS FOR THE TELESCOPE. 



Sir, — Many amateurs of small experience conclude, unreasonably, that 
their telescopes are at fault, because they cannot make out the tests 
mentioned in books. Their instruments may, however, be excellent, but 
their vision not as yet sufficiently trained for that kind of work. It is a 
well-known fact that the eye is susceptible of education, and that practice 
will render visible faint objects whose very existence could not at first be 
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as much as suspected. Many who do not perceive a minute star, after a 
few minutes of searching^, give up further observation, and blame the 
telescope ; but if they had persevered a little longer they would, in many 
cases, have been rewarded with success. It is essentially necessary to be 
in an easy position when using the telescope, for if the head and arms be 
shaking one need not expect to see any difficult object. The powers of 
vision are very different with different persons. Kepler informs us that 
his pupil Mostlin could perceive fourteen stars in the Pleiades, and a 
daughter of the present Astronomer-royal can see twelve in the same 
g^oup. They are few in number who with the imassisted eye can see 
more than six. So it is with the telescope. One observer looking through 
a telescope will be able to see certain objects, and another looking through 
the same instrument, under similar circumstances of definition and 
atmosphere will not be able to perceive them. There are renowned 
observers, such as the late Mr. Dawes, in whose hands a small instriunent 
was as efficient as a larger one in the hands of others. They published 
their success, and proposed tests to prove the merits of a telescope. 
These sharp-sighted observers were like eagles among astronomers, and 
the tests proposed by them might do very well if all telescopists were gifted 
with similar powers of vision. Dawes saw the companion to Polaris 
distinctly and steadily with an aperture of 1*6, and proposed that star 
as a test for a telescope of 2-inches. I think that those who see it with 
that aperture are not very numerous, and that it will require one of about 
3-inches for a person of ordinary sight. When amateurs are trying their 
telescopes, they should remember that what astronomers call personal 
equation plays a very important part, and that they are apt to blame a 
good telescope for the peculiarities of their own vision. Some eyes are 
more sensitive to certain colours than to others, and some eyes are more 
easily dazzled by the light of large stars than others, in sucn a way that 
they cannot see minute points of light in their vicinity. Webb proposes 
the Comes to Polaris, as a test for small apertures above 2-inches, and in 
speaking of his 3^^ achromatic, he asserts that all it can do is to glimpse 
the companions of Vega and Aldebaran, Now, I have a telescope in 
which the visibility of these small stars is astonishingly easy, but with 
which I experience some difficulty in seeing the small speck of light near 
Polaris, and I suppose that is owing either to the peculiarity of its hue 
or to its variability, although I have not read anywhere that it is change- 
able. Another common but very improper test is the trapezium in 
Orion, as it is scarcely sufficiently high to clear the mists of the horizon. 
The sixth star may at one time be visible in a telescope, and at another 
be invisible in one of far greater power. Dawes says that it is decidedly 
variable to the extent of at least one magnitude of Struve's scale, if this 
be so, it has at its minimum scarcely one-fourth of its light at the 
maximum, Such an object is evidently a very bad test for the telescope. 
No variable star, nor binary whose components are constantly changing 
their relative positions, ought to be adopted as test objects ; because 
after the lapse of a certain time they are either more easy or more difficult. 
Some test their instruments on the planets, and condemn them unless they 
perceive the features they have read of in astronomical books, or seen in 
pictures. Now, an instrument may be an excellent one, and not exhibit 
these features. Even Dawes, using the best instruments manufactured 
by Clarke and Cooke, could never make out any markings on Venus, whereas 
Mr. Holden, of London, saw them very distinctly with an ordinary 3-inch 
achromatic. Again, as is mentioned in the Astronomical Begister for 1865, 
that Dawes and Bameby, using achromatics of S^ and 9-inches, could not 
see a penumbra to the shadow of any of the satellites of Jupiter when 
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they were in transit, whereas Gorton with a 3|-inch achromatic easily 
perceived that phenomenon, which he compared to the penumbra of a 
solar spot. If beginners attended \o these matters they would be less 
inclined to blame their telescopes and the opticians who manufactured 
them. I am, sir, yours, 

J. S. 



ON THE MINOR PLANETS. 



. Dear Sir, — To enable me to state clearly what I wish to advance about 
the minor planets, you must kindly allow me to say a few words concern- 
ing the other members of the solar system. For many years I looked on, 
the primary planets, when only eleven were known to us (from Mercury 
to Uranus), as all forming only one great class of heavenly bodies. The 
years 1845, 1S46) and 1847, increased the number to sixteen, and called 
especial attention to the planetary worlds. The new minor planets taught 
us to examine the specialites of the planets generally. The major planets, 
with their new companion Neptune, presented their mighty orbs to us with 
peculiarities, in which they differed from all the others, and appeared, with 
their days often hours, as a distinct class. The four next the sun (our old 
friends), then exhibited their peculiarities, which they all had, and by 
which they were distinguished from all the other planets, thus establish- 
ing a claim to be considered a group in themselves, having their days of 
24 hours. Though thus in separate groups, they were all planets moving 
under planetary laws round the great central sun. They also had 
in their differences a striking similitude — see their diameters bearing 
the same proportion to each other — here the earth 8,000, there 
Jupiter above 80,000 ; here Venus upwards of 7,000, there Saturn up- 
wards of 70,000 ; here Mars 4,000, there Neptune 40,000, nearly ; here 
Mercury 3,000, there Uranus a little more than 30,000 ; the inner group 
showing 3,000, 4,000, 7,000, and 8,000, nearly ; the major planets very 
close on 30,000, 40,000, 70,000, and 80,000. When we look on them as 
being two separate and distinct families of planets we recognise no neces- 
sity for one planet between them to complete a system. Bode^s law (that 
of Bonnet or of Titius rather), is interesting, but it is empirical — t.c, a 
quack law, and proves nothing. As to the vast chasm between Mars and 
Jupiter, it cannot be considered so great as often represented when we 
calculate the much vaster intervals between the four major planets. 
When we are satisfied that we have, in the solar system, two distinct 
groups formed by the above, we may turn to the consideration of 

THE MINOR PLANETS. 

Here I contend we have a third group, being like the other two sui 
generis, yet obeying the same laws, and to all intents and purposes not 
planetoids, but perfect And complete planets. They chiefly differ from 
the planets of the other groups, in their great numbers, and in their 
comparatively small magnitudes ; the former flows naturally from the 
latter, and both peculiarities should intensify our interest in their dis- 
covery. Let no one call them chips and bits, or even by the more respec- 
table term, fragments. What might a Jovian say of our earth ? At a meet- 
ing of their R.A.S., held on the planet Jupiter, which is one thousand 
times greater than our little residence, how easily could he prove that 
animal life could not be supported on such a diminutive little spot. A 
man who ever had a look through a microscope should not speak so. 

But regarding the diameters of these minor planets, perhaps we shall 
find, that they are all right and just what they should be. Very high 
authorities say that the smaller ones are from 300 miles in diameter, and 
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that the larger ones are under 1,000 miles, what do these measurements 
tell us, but that they are !h magnitude to those of our group as ours are to 
the greater planets. Let us not be surprised at this proportion appearing 
here, for we find that it goes on higher as well as lower. Jupiter's 
diameter may be, to the very mile, one-tenth of the diameter of the centre 
of the system — of the sun himself. As to their being so numerous, I shall 
not say what I think, lest some of our computers would come down upon 
me for attempting to disturb Mars in his orbit (see Le Verrier^s paper in 
Monthly Notices xiv. 62.) I most now conclude, not for want of more to 
say, but because I am unwiUing to take up more of your valuable pages. 
Before I do so, allow me to state what Sir John Herschel said concerning 
the fragmentary theory : — "This may serve as a specimen of the dreams 
m which astronomers, like other speculators, occasionally and harmlessly 
indulge." 

These minor planets, on which many pages used to be written, in all 
astronomical periodicals, are now much disregarded ; yet they move on 
each in its appointed bright path in the starry firmament exemplifying 
Addison's beautiful lines — 

" For ever singing as they shine. 
The hand that made us is divine." 
They manifest, in my opinion, so much of life and beauty that the frag- 
mentary theory seems to me, like a proposal that we should look on the 
beauteous humming birds, not as real birds, but as fragments of some 
bird of Paradise blown to atoms. 

Dear Mr. Editor, bear with your aged friend, 

Angela Gardens, October i8th, 1872. SENEX. 

P.S.— That I have a right to sign my letter as I have done, will appear 
when I tell you that I lately gave an eminent astronomer an account of 
the exact appearance in Ursa Major, of the comet of 181 1, which comet I 
remember better than those of 186 1. 



THE NEBULA IN PLEIADES. 



It would appear that Mr. Grover considers that this nebula has pro- 
bably not changed for thousands of years, because it was singularly 
variable a few years ago. One fails to see the force of this reasoning. 
- He admits that the nebula has been seen with very moderate telescopic 
power, and he equally admits that he has lately found it a very difficult 
object with very considerable telescopic power. The inference would 
seem to be that it has varied. But, " No," says Mr. Grover ; for, years 
years ago, it was more than once found to be a difficult object with very 
powerful telescopes. What does this prove, except that years ago the 
nebula was varying ? 

How a nebula can be at one time an easy object, and at another (no 
matter whether the next week, or the next year, or the next century), a 
very difficult one, and yet not be variable, is the problem Mr. Grover has 
to solve. I fancy it will ** take him all his time,*' after the manner of 
speaking. 

FACTS RATHER THAN FANCY. 



NHJT MED STAM, 



Sir, — In No. 1902 of the Astronomische Nachrichten, Mr. J. F. Julius 
Schmidt, the astronomer of the Qbservatory at Athens, says, that on the 
1 8th of July of the present year, he discovered a star, the glowing fiery-red 
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colour of which is more strongly marked than in ft Cephei, or in R 
Leporis. 

The following is the position of this star as given by Mr. Schmidt :— 

R.A. Declination. Magnitude. 

i8h. 56m. 56s. South 5° 53'-4 7.8 

Mr. Schmidt remarks, that though the star in question was observed 
both by La Lande and by Bessel, neither of them notices its peculiar colour ; 
he, moreover, states that this star is not inserted in the list of coloured 
stars published either by Secchi or by SchjeUerup. — I am, sir, yours 
truly, W. G. LETTS OM. 

Lower Norwood : 23rd Sept., 1872. 

CONNECTION OF METEOROLOGY JEJD ASTRONOMY. 



Sir, — Before proceeding to other records, permit me to make a few 
remarks on the records of storms and rainfall in the September Register, 

The number of storms per year at Toronto (average of 20 years) has 
been 33. But at the sun-spot max. of i860, the niunber was more than 
doubled, three years giving 240 storms, or 74 per year. Again, the sun- 
spots reached their maximum late in 1870, or early in 1871, 1 think the 
latter, for the five years previous we had an average of only 19 storms, 
whilst last year we had 63 occasions in which the wind moved more than 
30 miles per hour, and storms are very numerous at present. But the 
storms commenced a year before the sun-spots reached their max. in 
i860, and this storm period does not appear to have begun before the 
max. of sun-spots. This seems to show that solar energy is not the direct 
cause of storms, but that some conmion cause may affect both earth and 



sun.* 



In relation to the record of rainfall, I wish to observe, that the curve 
formed by the numbers does not run parallel with the curve of sun-spots ; 
the rain curve at Toronto at the first glance seems to be very irregular ; 
but a little examination shows that there have been two depressions between 
each max. and min. of sun-spots, and one large wave between the min. and 
max. 

We look a little closer and we find, ist, that the driest years have been 
at the maximum and minimum years of spots ; 2nd, that the wettest years 
have been the years preceding the dry years ; 3rd, that the amount of the 
dry year's rainfall, added to the year which preceded and the one which 
followed it, gives the sum of 85 inches. 

The dry year at sun-spot max. or min. is near 20 inches, the wet one 
preceding usually about 34, but this is liable to some trifling variation. 

Those facts were noticed in 1870, and the rainfall was predicted in the 
IToronto Leader, 33 in. for 1870, 22in. for 187 1, and 27in. for 1872. The 
two which have passed have been correct to the fraction of an inch, and 
from present appearances the present year will be correct also. 

I think it worthy of note that the number of waves in our rain curve is 
the same as the waves in the temperature curve at Edinburgh, as found in 
the report of the Astronomer Royal for Scotland, 1871, and that report 
shows a low temperature at both sun-spot max. and min., much in the 
same manner as we find a dry period at max«. and min. of sun-spots at 
Toronto. 

M ■ ■ - II < - - " 

* I am glad to see that W. de la Eue, President of the Physical Section of the 
British Association called attention to this subject at the last meeting of that body. 
Mr. Meldrum's observations on cyclones and the sun-spot period, seem to me very 
important. The writer, ho\vever, called attention to this connection, and predicted 
the present storm-period in the Toronto Leader more than a year ago. 
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And in this connection I would remark that the record of rainfall kept 
at Marrietta in Ohio, Coincides closely with the Toronto record. The 
curve in both cases show a depression on dry weather at max. and min. of 
sun-spots, and this record extends back to 1826. 

The valuable tables lately published by the Smithsonian Institution, 
under the direction of Prof. Henery, will, when fully examined, doubtless 
throw much light on this interesting question. 

Toronto Temperatuke Table. 



Year. 


Mean 
Temper. 


Year. 
1856 


Mean 
Temper. 


1840 


43*6 


42 -2 


1841 


43*9 


1857 


428 


1842 


44-0 


1858 


44-8 


1843 


42-4 


1859 


44-2 


1844 


44*5 


i860 


44*3 


1845 


44-6 


1861 


442 


1846 


46-4 


1862 


444 


1847 


437 


1863 


44*6 


1848 


45-1 


1864 


447 


1849 


441 


1865 


449 


1850 


444 


1866 


43*5 


1851 


44-6 


1867 


43-8 


1852 


43*8 


1868 


43-3 


1853 


44-8 


1869 


431 


1854 


452 


1870 


45 9 


1855 


44-0 


' 1871 


460 ?* 



The foregoing table shows a decided low temperature at every minimum 
of sun-spots. 

I remain, truly yours, 

A. ELVINS. 

P.S. — In reply to the remark of ** Observer " in the August Register y I 
wish to say that my observation in the Toronto Telegraph in 1870, was 
rather the conclusion of others than my own (Laraner was my chief 
authority). At present I think it quite likely that planetary positions 
must have more or less to do with weather ; indirectly, however, I shall 
be glad to follow this subject with " Observer " at some future time. I 
would be much pleased if he would send me his address. — ^A.E. 

NEW DOUBLE STAR NEAR 43, DELPHINL 

About two weeks since I had the pleasure of using for one evening 
Prof Young's magnificent Alvan Clark Refractor of 9*4 in. aperture, at 
the Dartmouth College Observatory ; and, although the night was a very 
poor one, I found one close double star worthy of note. About 25', almost 
exactly north of that fine pair, 43 Delphini (S 2723), will be seen a wide 
pair of 8 J m. stars about 100" apart. The north star of this pair is the 
one in question. The components are nearly equal, and the distance 
estimated at o"7. It is a very difficult object with my instrument of 6 in. 
aperture, and the very best weather is necessary in order to see it welL 
This star is Weisse XX., 977, and its place for 1870:— R.A., 2oh. 38m. 
49s. ; Dec. 12° 15'. 

* There may be a fraction of error in the last year, as in this case I trust to memory 
not having the record at hand. 
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X 

There are two very faint companions to 43 Delphini, n jp, the three ' 
being in a line, and the nearest some 20", or 30" distant from the pri- 
mary. The brightest of the two I had detected with my own instrument 
last year, but the other is still more minute, and I think beyond the reach 
of a 6-inch. Neither of these faint stars are mentioned in any of the 
catalogues. 

Chicago : September 10. E. W. BURNHAM. 

DISCOVERY Olf THE PLANET VESTA, 



Sir, — I see by M. Arago's " Popular Lectures on Astronomy " (trans- 
lated with notes, by W. K. Kelly, B.A., 1854), that the planet Vesta was 
discovered by a pu;pil of Olbers, and not actually by this astronomer him- 
self, as I have always imagined. Surely if this is the case some credit 
is due to the pupil, though the discovery may have been made through 
the Instrumentality of Olbers. I shall be glad if any of your readers can 
give me any information on this matter. , 

I am, Sir, your obedient servant, 

October 17, 1872. J. S. G. 

. NEW DOUBLE STARS. 



Sir, — I beg to call attention to three close and interesting double stars 
discovered within the last week with my 6-inch Alvan Clark Refractor. 

Aquarius. — This pair is in Ihe sam^ low power field, with 60 Aquarii, 
12' 39" exactly south. The magnitudes are about 8J and 9J, D=2", 
P=2io°. A 13 m. star 20" or 30" from the primary s p makes it triple. 
By some oversight 60 Aquarii is not shown on Proctor's Atlas. It is the 
first star visible to the naked eye south of if Aquarii, the two being 
about I J** apart. The place (1870) of this triple is as follows : — R. A., 2oh. 
38 m. 49 s.; Dec. S 12" 15'. 

Pisces. — This very beautiful pair is im. 30s. p 7 Piscium, and is the 
brightest of four stars in the same field, forming a small trapezium. The 
distance will not much exceed i", the magnitudes being 8 j^ and 9 or 94. 
This is is an elegant object, and a rather difficult one with a small aper- 
ture. This star is Weisse XXIII., 229. R.A., 23h. 12m. 12s.; Dec. N. 
4° 42'. 

SAGiTTAEros. — A very close and nearly equal pair, 13' north of Sagit- 
tarii. The distance I estimate at o"'8. From its small elevation it is a 
very difficult pair. This star is B. A. C. 6,504, and is rated as 8m. in that 
catalogue ; but it seems at least half a magnitude brighter. Its place is 
R.A. i8h. 56m. 33s.; Dec. S. 22" i'. 

A few weeks ago I forwarded a note in reference to two new double 
stars in Sagitta, but at that time could not give the catalogue position. 
The first and closer of the two pairs is Lalande, 38,415 7m. R.A., I9h. 
59m. 27s. Dec. N. 15° 8'. This is rated by Argelander (+15° No. 4,040) 
as of the 6m. The second double star is Weisse XIX., 2,025, 8m., rated 
by Argelander (+15° No. 4,047) as 7m. If any observer is able to see 
the first well with an aperture much below 6-inches I should be glad to 
see it stated. All the places are for 1870. 

I have now originals or copies of all the double star catalogues and lists 
heretofore published, so far as I am aware, and none of them embrace any 
of the doubles in question. In the Astronomical Register for August brief 
mention was made of 12 Scorpii, which star I now^find is in Herschel's 
" Cape of Good Hope Observations," a work at that time I had never seen, 

Chicago: September 12. S. W. BURNHAM. 
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NEW DOUBLE STARS. 



Dear Sir, — I have been very much interested by Mr. Bumham's- letter 
in the last number of the Register. That he should have been able, with 
his aperture of 6 inches to see so delicate a star as his X, speaks volumes 
for the great excellence both of his eye and his instrument. I cannot find 
this star (X) in any of my double-star catalogues, and I think it will 
prove to be hitherto unknown. 

Mr. Burnham's other star (Y) seems to me very evidently No. 2629 of 
Struve's Dorpat catalogue (1827). This catalogue, it is well known, is the 
foundation of the Mensurse MicrometricsB. No. 2629 is thus described — 
R.A. I9h. 59-5m., Dec. + 15° 35' (Epoch 1826) IV. (8) (10). 

The Roman numeral IV. refers to Sir William Herschell's class IV., of 
stars between 16" and 32" distance. This is wider than Mr. Burnham's 
estimation, but it should be borne in mind that in the case of these very 
delicate stars, the most experienced observers are frequently at fault in 
estimations of distance. No. 2629 is one of the rejectee of the Mensurse 
Micrometricae, rejected bccausa "the Comes is less than the ninth 
magnitude." 

The pair F of Mr. Burnham's map is evidently No. 397 of Struve*s 
Poulkova catalogue of double and multiple stars (1043), generally quoted 
as Otto Struve's. It is described as follows for Epoch 1840 : — 

R.A. I9h. 57m. 26s. Dec. + 15° 27' (7*8) (8) mag. CI. IV. 

This Class IV. is again the same as Sir W. HerscheFs, comprising stars 
of which the distance is from 16" to 32". 

I have been interested by comparing Mr. Burnham's map with Arge- 
lander's wonderful charts. I think I can identify all Mr. B. 's stars with 
those in Argelander's map, which, however, contains many additional 
stars not shown in Mr. Burnham's delineation. The stars F, X, and Y, 
seem to be respectively the stars No. 4,038, 4,040, and 4,047, of Argelan- 
der's zone -{- 15°, though Argelander's magnitudes are greater than those 
assigned by Mr. Bumham, possibly from a different scale being employed. 
Bad weather and other unavoidaUe impediments have hitherto prevented 
my examining this interesting group with my 8-inch equatorial. 

Yours truly, 

GEORGE HUNT. 

Chad Road, Edgbaston, Birmingham : 
October 11, 1872. 



STARS ON MOON'S DISC IN OCCULTATIONS. 



Sir, — The projection of a star on the disc of the moon in an occultation, 
is a phenomenon, the cause of which is so little understood, that all care- 
ful observations of it should be recorded in the hope that a fair explana- 
tion may be ultimately obtained. 

On September 24th, 1872, I observed the occultation of € Geminorum, 
with an 8^ inch silvered glass reflector, by Browning, of excellent defini- 
tion, the power used being an achromatic eyepiece of 144. The atmo- 
sphere was very clear, and free from cloud or haze. 

The star approached the moon flashing a good deal, and of a decidedly 
yellow colour, almost orange. The bright limb of the moon, on account 
of the low attitude, was not steadily and sharply defined, but boiling a 
little. On the star coming in contact with the apparent limb of the moon 
it gradually diminished in brightness, lost all its flashing and its yellow 
colour, and encroached on the surface of the moon as a round white disc 
like a little planet cleanly defined. The star had passed through the 
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rather boiling edge of the moon and appeared on the even surface of the 
moon's disc before it disappeared. The time from the moment it began 
to diminish in brightness till it disappeared was about four seconds. On 
disappearing, the little white disc, which had ho stellar character at all 
about it, seemed to hang or pause for an instant and then vanished. 

The re-appearance of c Geminorum and its 9.5 magnitude comes was 
satisfactorily observed about ih. om. 30s. after disappearance. It " started 
into light'* as yellow and flashing, nearly as much as when first observed 
prior to occultation. 

The Astronomer RoyaFs explanation of such phenomena, as quoted 
from the " Memoirs of tne Astronomical Society" in Lardner's handbook , 
seems to account for the star diminishing in brightness, but it hardly ex- 
plains the change of colour observed. Admiral Smyth (Cycle vol. ii. p. 
103), reports an observation of the projection of Aldebaran on the moon's 
disc, but makes no mention of diminution of light or change of colour. 
He says : — ''I saw Aldebaran approach the bright limb of the moon very 
steadily ; but from the haze no alteration in the redness of its colour was 
perceptible. It kept the same steady line to about three-quarters of a 
minute inside the lunar disc, where it remained as precisely as I could 
estimate 2\ seconds, when it suddenly vanished.'* 

At the meeting of the Royal Astronomical Society, January nth, 1867, 
it was stated that — " Mr. Airy remarked at the occultation of Aldebaran 
the star did not come out bright instantaneously but was 38 seconds 
regaining its full light." 

This, I presume, refers to the occultation of Aldebaran, on November 
22nd, 1866, when the star reappeared about I24 hours after ^11 moon, 
and so close therefore to the bright terminator of the moon, that possibly 
under the Astronomer Royal's explanation referred to above, the retarda- 
tion of the star's regaining its full light might be due to the same effects 
of irradiation which produced the diminution in the light of c Geminorum 
I noticed. 

This phenomenon appears to have been frequently observed with Alde- 
baran, but I cannot ascertain that it has been ever noticed in occulta- 
tions of stars of the third magnitude, though I cannot doubt that 
observers, using powerful telescopes, have often found it to be the case. 

Stormy weather unfortunately prevented me observing the occultation 
of c Geminorum on the 25 th. I trust if any of your readers witnessed 
either of these occultations they will favour you with their results. ' 

I am. Sir, 

Tour obedient servant, 
Burton-on-Trent, E. B. KNOBEL. 

Sept. 26th, 1872. 
P.S. — I should add that the atmosphere was so clear that the re-appear- 
ance of c Geminorum would have been visible without a telescope. The 
instant after it appeared I had no difficulty at all in seeing it with the 
naked eye. 



It may not be generally known that amongst other works 
translated of late years into the Chinese language are the following : — 
Herschel's Outlines • »f Astronomt/, by Wylie, 3 vols., sm. folio, China, 
1859 ; De Morgan's Algehra^ by the same, 8vo, 1859 ; Mac Gowan's Law 
of Storms, China, 1853 ; Milner's History of England, abridged, by Muir- 
head, Shanghai, 1856. There is also a Treatise on Arithmetic, in 
Chinese, by Wylie, 1853. — See Bernard Quaritch's " Catalogue of Oriental 
Literature, &c.," Sept., 1872. 
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PATH OF NEPTUNE (N.). 
From October 3rd, 1872, to April 15th, 1873 (inverted view). 
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A line joining j3 and y Arietis, prolonged downwards to a distance from 
y equal to ten degrees, or less than twice the distance between a and y, 
passes to the left of o Piscium, fifth mag. Having found this star, the 
aiagram will readily enable Neptune to be identified. He appears about 
the same sixe as the star 149, eighth mag. In the beginning of 1873, ^^ 



The Planets for November. 
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planet commences a direct movement a little to the N, of its previous 
path. Its places are marked for January 29, February 26, March 18 and 
30, and April 15 ; on April 14 it will be about 2%' below o Piscium. 

Two other objects marked in the diagram are well worth looking at, 
2 155 and 123, close double stars. See Webb's ** Celestial Objects/' &c. 

GEORGE J. WALKER. 



QuBBT. Double Stabs. — ^What are the best authorities on the double 
stars south of the equator (I mean south declination)^ and where are the 
catalogues, if any, published ? I have Sir John Herschel's ^^Cape obser- 
vations.'' — M. J. 



THE PLANETS FOR NOVEMBER. 



At Tbansit oybb the Mbbidian of 


Gbbenwich. 


Planets. 


Date. 


Bt. Ascension. 


Declination. 


Diameter. 


Meridian 
PaBsage. 






h. m. s. 


/ 




h. m 


Mercury... 


1st 


15 13 35 


—19 II J 


4''-8 


29*2 




15th 


16 39 45 


—24 30J 


5'-4 


I 0*1 


Venus ... 


1st 


16 23 13 


— 22 32 


1 1 "-6 


I 38-6 




15th' 


17 37 5« 


—24 50 


I2"-2 


I s8-i 


Jupiter ... 


I St 


10 3 34 


+12 46 


33''*2 


19 i6*i 




15th 


10 9 35 


+ 12 16 


34"-5 


18 27*1 


Saturn ... 


1st 


19 10 17 


—22 25 


i4'-4 


4 25-1 


Neptune .. 


4th 


I 33 3 


+ 7 49 




10 35*2 




i6th 


I 31 56 


+ 7 43 




9469 



Meroury sets about twenty minutes after the sun at the beginning of 
the month ; the interval increasing to an hour at its end. 

Venus is getting into a good position for observation. Towards the 
end of the month she sets about two hours after the sun. 

Jupiter rises after sunset after the 4th, and may be observed for the 
rest of the night. 

Neptune is well situated (or observation. 



MINIMA OF ^X(?Oi;— According to Schoenfeld. 



1872. 


Nov. 2. 


I7ih, 


G.M.T. 


Dec. I 


9*2 




5. 


13-9 




4. 


61 




8. 


107 




^4* 


173 


k 


II. 


7*5 




18. 


142 




25. 


15-6 




21. 


II'O 




28. 


12*4 




24. 


7-8 
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ASTRONOMICAL OCCURRENCES I'OR NOVEMBER, 1872. 



DATE. 


PrinciiMd Oecuirencefl. 


Japiter's SateUitefl. 


Meridian 
Passag.'. 


Fri 


1 

2 
3 

4 


h, m.' 
10 8 
15 20 


Sidereal Time at Mean 

Noon, I4h. 4^m. 19*128. 

Conjunction or Mars and 

or Leonis (2*im.), E. 
Conjunction of Moon 

and Mercury 2* 25' S. 

Conjunction of Moon 
and Venus, 0" 25' S. 


h. m. s. 
1st Tr. I. 13 44 
3rd Sh. I. ,13 55 
Ist Sh. £. 14 52 
1st Tr. F. 16 4 
SrdSh. E. 17 38 


h. m. 
a Pegati 

8 127 


Sat 


233a 


1st Oc. R 


1323 


8 8*8 


Sun 










8 49 


Mon 


13 5 
738 


Sun's Meridian Passage, 
i6nL 17-728. before 
Mean Noon 


«th Oc. D. 


1747 


8 0*9 


Tues 


5 

6 

7 

8 

~9 
iO 
11 

12 

13 
U 
15 


Conjunction of Moonand 
Saturn 3'* 38' N. 


and Sh. I. 


1639 


7 57*1 


Wed 


Conjunction of Jupiter 
and a Leonid (4*2m.), 
W. 






7531 


Thur 


15 51 
9 45 


3) Moon's First Quarter 

Conjunction of Mercury 

and i Scorpii 0* i2f S. 


2nd Oc. R. 

1st E \ D. 


16 20 

17 18 13 


Moon« 
5 47*0 


Fri 






1st Sh. L 
1st Tr. I. 
Ist Sh. K 
3rd Sh. I. 
1st Tr. E. 


1425 

16 46 

'7 53 
1759 


642-9 


Sat 








7 35*3 


Sun 










824-7 


Mon 


■ 






9 12-3 


Tues 


7 33 

834 

16 10 

17 2 


Saturn's Ring : 
Majo»Axis=35"-63 
Minor Axis =14" -66 


3rd Oc. D. 
4th Sh. I. 
3rd Oc. R. 
4th Sh. E. 
2nd Sh. I. 


13 5 

1344 
1647 

18 40 

19 12 


; 9 59*2 


Wed 


Occultation of B.A.C . 

728 (6J) 
Reappearance of ditto 
Occultation of 31 Arietip 

(6) 
Reappearance of ditto 






ID 46-4 


Thur 


17 8 
19 5 


Full Moon 
FiClipse of the Moon 
Occultation of B.A.C. 
1096 (5J) 


2nd Ec. D. 
2nd Oc. R 

Ist Ec. D. 


13 32 18 
1858 
19 II 17 


II 347 


Fri 


15 16 

16 27 


Illuminated portion of 
disc of Venus = 0*853 

Illuminated portion of 
disc of Mars = 9*913 

Occultation of 53 Tauri 

(6) 
Reappearance of ditto 


1st Sh. I. 
1st Tr. I. 
1st Sh. E. 


16 19 

1734 
1839 


12 24-7 
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DATE. 


Principal Occurrences. 


Jupiter's SateUltes. 


jHenoiaii 
Pnssage. 


Sat 


16 

17 

18 
19 


n. m. 
6 7 


Sidereal Time at Mean 
Noon, i5h. 43m. 27-468. 


and Sh. E. 
1st Ec. D. 
and Tr. E. 
1st Oc. R. 


h. m. s. 
II 24 

13 39 35 
13 57 
17 12 


n. m, 
. Moon. 

13 i6*i 


Sun 


Sun's Meridian Pasflage, 
14m. 47* 14s. before 
Mean Noon 

Occultation reappear- 
ance of 132 Tauri (5^) 


1st Tr. I. 
1st Sh. E. 
Ist Tr. E. 


12 3 

13 8 
1423 


a Pegasi 
7 9*8 


Mon 


6 17 


Occultation reappear- 
ance of t Geminorum 

(3i) 


1st Oc. R. 


II 41 


7 5*9 


Tues 


849 

731 
12 19 


Near approach of k 
Geminorum (3J) 


3rd Ec. D. 
3rd Ec. R. 
3rd Oc. D. 


12 4 23 
15:^ 15 

17 6 


7 1*9 


Wed 


20 
21 


Conjunction of Mare and 
/3 Virginis 9 •2m. W. 

Conjunction of Moon 
and Uranus 4* Ky S. 






6 580 


.Thur 






4th Oc. D. 
and Ec. D. 
4th Oc. R. 


12 II 

16 7 53 

17 2 

18 12 

19 28 


6 541 


Fri 


22 

23 
24 


1745 
1255 

1837 


(t Moon's Last Quarter 
Conjunction of Moon 

and Jupiter, 4° 42' S. 
Near approach of B. A. C. 

3579(6) 


1st Sh. I. 
1st Tr. I. 


• 
6 501 


Sat 




• 


and Sh. I. 
and Tr. I. 
and Sh. E. 
1st Ec. D. 
and Tr. E. 
1st Oc. R. 


II 2 

'3 '^ . 

1532 36 

16 31 
19 . 6 


6 46*2 


Sun 


• 


1st Sh. I. 
1st Tr. I. 
1st Sh. E. 
Ist Tr. E. 


12 41 
1356 

il 16 


642-3 


Mon 


25 

26 

27 
28 
29 

30 

g: 
1 


5 


Conjunction of Moon 
and Mars, 3° 26' S. 


and Oc. R. 

1st Oc. R. 


10 52 
13 34 


638-4 


Tues 


1756 
1853 


Occultation of l^ Virginis 

(5) 
Reappearance of ditto 


1st Tr. E. 
3rd Ec D. 
3rd Ec. R. 


1044 
16 I 52 

19 35 42 


634-4 


Wed 










630-5 


Thur 






and Ec. 1). 


184334 


6 265 


Fri 




4th Sh. E. 
4th Tr. I. 


1237 
19 29 


6 227 


Sat 


634 


• New Moon 


and Sh. I. 
3rd Tr. E. 
and Tr. I. 
and Sh. E. 
1st Ec. D. 


1335 

16 31 

17 25 36 


6 187 


DB 

Sun 


958 
1943 


Conjunction of Mare and 
V Virginis (3-im.) W. 

Conjunction of Moon 
and Mercury, 0° 35' N. 


1st Sh. L 
Ist Tr. I. 
Ist Sh. E. 
1st Tr. E. 




6 14.7 
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SUN. 







Heliographical 


Heliog^phical 


Angle of position 


Greenwioh, 


western longitude 




latitude 


of 


the sun's axis. 


Noon, 




of the centre of the sun's disc. 






1872. 



















Nov. I 


••• 


331-38 


13-20 


••• 


+4-11 


••• 


24-52 


2 


••• 


344-58 


1320 


••• 


4-00 


*•. 


2434 


3 


•«• 


357-78 


13*20 


••• 


+3-89 


•.• 


24-15 


4 


. • • 


10-98 


13-20 


••• 


37? 


... 


2395 


5 


••• 


24-18 


1320 


.*• 


368 


... 


2375 


6 


• 
••• 


37-38 


13-20 


«•• 


3*57 


• • • 


2354 


7 


• ■• 


?*5| 


1320 


••• 


3-46 


• •• 


23-32 


8 


*•• 


6378 


13-20 


• •• 


334 


... 


23-09 


9 


••• 


7698 


1320 


•«• 


3-23 


... 


2285 


10 


.«• 


90-18 


13-20 


• >• 


+3-12 


*.• 


22-61 


II 


. *• 


103-38 


13-20 


• •• 


3-00 


... 


22-36 


12 


••■ 


ii6-5i; 


13-20 


..« 


2-88 


... 


22-10 


13 


••• 


129-78 


13-19 


•.• 
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... 


21-83 


14 


>• • 


14297 


1320 


. • • 


2-65 


• •• 


2156 


15 


• .• 


15617 


13-20 


*•• 


2-53 


... 


21-28 


16 


•• t 


16937 


1320 


n* 


2-41 


... 


20-99 


17 


••• 


182-57 


13-20 


• *• 


+2-29 


. •• 


20-69 


18 


••• 


195-76 


1319 


• •• 


217 


*•• 


20-39 


19 


• « • 


20896 


13-20 


... 


2-05 


• .. 


20-08 


20 


. . • 


222-16 


13-19 


.*• 


1-93 


... 


1976 


21 


• •• 


235*35 


13-20 


... 


180 


• .. 


19-43 


22 


• •• 


24855 


1320 


... 


1-68 


... 


1910 


i23 


••• 


261-75 


13-19 


• •• 


155 


• •» 


18-76 


24 


••• 


274-94 


13-20 


• *• 


+1-43 


... 


18-41 


H 


• • t 


288-14 


13-19 


• «. 


130 


... 


1806 


26 


• • • 


301-33 


13-19 


• .. 


i-i8 


... 


1770 


27 


■•• 


314-52 


13-20 


• •• 


1105 


•»• 


1733 


28 


• • ■ 


327-72 


1319 


• •• 


0-92 


••• 


1696 


29 


• •• 


340-91 


13-20 


• •• 


0-80 


... 


1658 


30 


••• 


354-" 


1319 


• •• 


0-67 


... 


16-19 


Dec. I 


••• 


7-30 




t** 


0-54 


... 


15-80 


Daily 1 


'ate of r 

LiBRAT 


otation, 14^*20. 






T 






ION. 


MOON. 


• 






Sun's Place 


BRMINATOR. 


Selenoen 


iphical colong. and lat. of the point Selenographical colong. 


on ue moon's 


surface which has the 


of the points in latitude 60^ 




tarth^s 1 


. Sun 


*8 


N.,o^ 


* and 60° S. , where the 




centre in the zenith 


• 


sun's 


centre rises or sets. 


I2h. Greenwich mean time 


1 










1872, 


colong. 


lat 1 


colong. 


lat. 60° 


N. 


0° 60° S. 


c 































SUNBISB. 


Nov. 6 


90-34 +5-63 


345-10 


+052 76- 





75-1 74-2 


7 


89-30 


6*39 


357-27 


o- 


50 88' 


I 


87-3 86-4 


8 


88-27 


6-76 


9*44 


0-. 


47 IOO-2 


994 98-6 


9 


87-29 


672 


2160 


o- 


44 112- 


3 


II r6' 1 108 - 
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10 


86-42 


+6*29 


33*76 


+0-42 


1245 


123-8 


1231 


II 


8571 


5*48 


4590 


039 


136-6 


135-9 


135*3 


12 


8518 


4*37 


58-05 


036 


148-7 


148-1 


M7*5 


13 


84-90 


303 


70-19 


032 


1607 


160-2 


159-6 


H 


8487 


1*53 


82-33 


0-29 


Sunset. 




15 


851I 


-I-0-02 


9446 


026 


40 


4*5 


4*9 


16 


85-62 


--I-49 


10660 


023 


l6'2 


166 


17-0 


17 


86-37 


—2-89 


118-74 


+0-20 


28-4 


287 


29- 1 


18 


?Z'35 


4-13 


130-88 


0-17 


40*6 


409 


41*2 


19 


8848 


518 


14303 


013 


528 


53*o 


533 


20 


8973 


598 


15518 


010 


650 


652 


654 


21 


91 02 


6*53 


16733 


007 


77-2 


77-3 


77*5 


22 


92-28 


680 


179-49 


0-05 


894 


89-5 


896 


23 


93'44 


6*77 


191-66 


+002 


101-6 


101-7 


ior8 


24 


94*44 


—6-45 


203-83 


— o-oi 


113-8 


113*8 


1 13-8 


25 


95*18 


5*82 


21601 


004 


126*1 


126-0 


1260 


26 


95*64 


-4*89 


228*19 
Colong. : 


— 007 
= 90° X. 


138-3 


138-2 


1381 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN NOV., 1872. 



By W. R. BfRT, F.R.A.S., F.M.S. 

On p. 226 of the September number of the present volume the value of 
supplement of (T — on August 18, 1871, is quoted at 147*" i6'7, and on 
p. 240, of vol. ix., the value of supplement <i — ©is given as 143° io'-9 
on October 16, 1871. On November 3 supplement C — © := 144° 4o'*7. 
The lists for August and October, 1871, rbay be consequently consulted 
for the selection of objects for observation in November, 1872. 

Eleventh Zone of objects from North to South, 25° to 30° W. long. 

Eactemon (east part), Meton,* (west part), Baily, Burg, Plana, Lacus 
Mortis, Posidonius, Mount ArgsBus, Dawes (a), Jansen, Maskelyne,* 
Madler (6), Theophilus, Beaumont, Riccius, Nicolai,* Pitiscus,* Mutus, 
Manzinus, Schomberger (the middle part). 

Objects marked thus (*) have not been mentioned in the monthly lists. 

(o) The crater N.W. of Plinius has been named Dawes. 

(6) The crater N.W. of Theophilus has been named Madleb, by 
Schmidt. 

My thanks are due to the author of the positions of the terminator, etc., 
for mmishing the readers of the Register with some remarks relative to 
the choice of a well marked fundamental point of reference near the 
middle of the moon's disc, on which, perhaps, I may be permitted to offer 
briefly my views. I perfectly aeree with the proposal for " a correct 
survey of a great many of the leading points of the moon's disc," as 
essential for the progress of selenography, and I should much like to 
see not only the determination of the selenographical coordinates of 
Mosting A, or Triesnecker B, by means of a new and special investiga- 
tion of the moon's librations, but the mode to be adopted with the requi- 
site measures and formulae for deducing the coordinates of the leading 
points from the coordinates of the fundamental point of reference, and 
now far such measures and formulse may differ from the mode of deter- 
mining points of the second order adopted by Madler. As the accura6v 
of Madler's points of the first order has been called in question would it 
not be well in the new triangulation proceeding from the fundamental 
point to redetermine each of Beer and Madler*s points of the first order, 
so that their triangles may, by the determination of included points, be 
divided into several smaller triangles ? This would contribute to a real 
and important advance in selenography. 
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ECLIPSE OP THE MOON. 



Partial eclipse of the moon,, visible at Greenwich, November 14, 

G. M. T. 

First contact 15 1*7 

First contact with the shadow 17 1*7 

Middle of the eclipse 17 I9'4 

Last contact with the shadow 17 37*1 

Last contact with the penumbra... ... ... 19 37*1 

Magnitude of the eclipse =: 0*023 



MINOR PLANETS. 



The following minor planets * ) come into opposition : — 



1872. 
Nov. 2 

3 



Dec. 



Cassandra (114) 

Alexandra (54) 

4 Antiope (90) 

5 Proserpina (26) 

5 Pandora (55) 

6 Daphne (41) 
8 Lydia (i 10) 

10 Eugenia (45) 

12 Isis (42) 
5 Maja (66) 
% Leto (68) 

13 Victoria (12) 
16 Lomia (117) 
21 Calliope (22) 
24 Sirone (n6) 

26 Sappho (80) 

27 Thisbe (88) 



Mag. 
m. 
Ii'i 

11*3 
116 

11*0 

lO'I 

II-5 
10*7 
III 
10-3 
117 
io'5 

IO*5 

"•3 

91 

io'4 
10-5 
11*7 



A.R. 
h. m. 

34 



2 
2 

2 
2 

2 

3 

3 

3 

3 

4 

4 

5 

5 
6 

6 

6 

6 



P.D. 

o 

802 



40 

44 

43 

4 
o 

3 
II 

55 

57 
26 

49 

2 

19 
21 

27 



55-8 
76-1 

743 
670 

892 

748 

829 

811 

623 

607 

727 

445 

577 
638 

79*2 

665 

which would 



* ) or " Zenareides/' if an old suggestion of a name, 
embody the chief characteristic of their orbits, be fancied. 

Erratum in last number. Page 233, line 13 from top, dele the comma 
between " Pallas ** and " Athena." (It is of course one name.) 



ABTROKOHICAL 

To Sept., 1872. 

Bameby, T. 
Rivaz, Miss 
Walton, T. 

To Nov., 1872. 

Hutchings, Bev. £. S. 

To Dec, 1872. 

Adams, S. 
Cook, James 
Cundell, G. S. 



BE0ISTEK— Snbsoriptions 

D'Alquen, F. M. 
Dix,P. 

Freeman, G. T. 
Hemming, Rev. B..F. 
Lancaster, J. L. 
Lancaster, W. L. 
Numsen, W. H. 
Perrins, J. D. 
Petty, Thomas 
Rump. H. R. 
Shawcross, W. 
Vines, D. 
Watson, J. 



received by the Editor. 

To Jan, 1873. 

McAdam, J. Y. 

To March, 1873. 

Court, T. 
Hendry, W. 

To Jime, 1873. 

Dale, R. S. 

To Dec, 1873. 

Birt, W. R. 
Horner, Rev. J. 



1 



TO CORRESPONDENTS. 



The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send thenj by Cheque, Post-office Order, or 
penny postage stamps. 

Our Subscribers are requested to take notice that in future Post Office 
Orrfers for the Editor are to b^ made payable to John C. Jackson, 
at Lower Clapton, London, E. 

The Astronomical Refirister is intended to appear at the nommencement of 
each month; the Subscription (including Postage) is fixed at Three Shillinsrs 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Regist&r are open to all suitable communications. 
Letters, Articles for insertion, Ac, must be sent to the Rev. J. C. JjLCKSOIT, 
Hacknev ("olleginte School, Clarence Roady Clapton^ E.^ not later than the 
15th oif the Month. 






No. 1 20. DECEMBER. 1872. 



ROYAZ ASTRONOMICAL SOCIETY. 



Session 1872 — 73. 

First Meeting, November 8th, 1872. 

Professor Arthur Oayley, F.R.S,, President, in the Chair. 

Secretaries — E. Dunkin, Esq., and R. A. Proctor, Esq. 

The minutes of the last meeting were read and confirmed. 

One hundred and sixteen presents were announced, and the 
thanks of the Society voted to the respective donors. A portrait 
of the late Sir James Clarke Ross, the arctic and antarctic 
explorer, and the Report of the Italian Astronomers of their 
observations on the Eclipse of 1870, very beautifully got up and 
illustrated, were among the presents. 

Mr. Dunkin announced that two more minor planets had been 
discovered at Paris on the night of the 5 th — 6th November ; 
the first by M. Paul Henry, and the second by M. Prosper Henry. 
They are both about 1 1 i magnitude, and make the number of 
planetoids now 127. 

A. H. Hadley, Esq. 
was balloted for, and duly elected a Fellow of the Society. 

M. Janssen, Professors Simon Newcombe, H. A, Newton and 
Respighi, Dr. Rutherfurd, and Professors Schiaparelli, Young, 
and ZoUner, having been duly recommended by the Council, 
according to the bye-laws, were balloted for and elected Foreign' 
Associates of the Society. 

The following papers were announced and some of them read : 

Mean places of jS Stars near the South Pok^ observed at the 
Royal Observatory, Cape of Good Hope : by Mr. E. J. Stone. 

VOL. X. 
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Mr. Dunkin said that although much occupied in reducing past 
observations, Mr. Stone had not neglected current work, and that 
this was probably one of the most important contributions from 
the southern hemisphere which the Society had ever received. 

Sir G. B. Airy, Astronomer-Royal, remarked that the meeting 
ought not to pass over this valuable paper without animadverting 
to the great £fficulty under which th^ work had been performed, 
Mr. Stone having unexpectedly to struggle with the masses of 
unreduced observations left by his predecessor at the observatory. 

Ephemeris of the angle of position and distance of the Binary 
Star, a Centauri: by Mr. Hind. 

The author called attention to the interesting changes about to 
be witnessed in this system at the nearest approach of one star to 
the other, which he had calculated for 1875, ^^® elements used 
being those of Mr. Eyre Burton Powell, of Madras. 

Note on the first Comet of iSiS: by Mr. Hind. 

In the last number of the Monthly Notices, Professor Herschel 
refers to the similarity of the orbit of this Comet and of a periodical 
meteor shower in December. Mr. Hind now gave a fresh deter- 
mination of the elements of the former. 

Note on the Binary Star a Geminorum : by Mr. Hind. 

Several communications have lately been made as to the orbit 
of this pair, but Mr. Hind points out that the authors have over- 
looked the elaborate investigations of Professor Thiele, the Danish 
astronomer, which show that it is quite unnecessary to resort to 
the improbable hypothesis of hyperbolic motion. 

On the probable early appearance of the Comet of the November 
Meteors : by Mr. Hind. 

' On Lord Lindsay s preparations for observing the Transit of 
Venus in 1874 : by Lord Lindsay and Mr. D. Gill. 

An account of the preparations made for observing the transit 
of Venus, so far as at present matured, will doubtless be interesting 
to the Society ; but on many points they must stand over for 
future communications. Lord Lindsay has selected the Island of 
Mauritius as his station, on account of its more favourable 
meteorological conditions as compared with other places having 
greater astronomical advantages. The methods of observation to 
be employed are : I. Observations of the internal contacts to be 
worked out on the plans of Halley or Delisle. 11. Observations 
of the first external contact at the chromosphere, to be made with 
a spectroscope. IH. Photographic pictures. IV. Heliometric 
measures. It has been ascertained that two observers can 
make use of all these plans, and arrangements have been made 
accordingly. Each of the methods referred to has its own advan- 
tages, and it is desired to combine all if possible. The first 
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method involves a knowledge of the latitude and longitude of 
the station, and correct time there. It is not yet settled whether 
any galvanic communications will be available, but at present for 
the longitude it is intended to use transits of the moon with an 
altazimuth made by Simms. It is believed the Germans will also 
have a station on the Mauritius, and will determine their 
geographical position very 6lu*efully ; and Lord Lindsay will then 
connect his station with theirs by triangulation. The transit 
instrument to be used will be described at a future meeting. It 
has 4 inches aperture, and is made by Cooke. The clock is 
one by Frodsham, and there is also a chronograph with 4 
barrels, each of which can be worked separately, so that each 
instrument will have its own recording barrel, thus avoiding all 
confusion. The chronograph can be kept in motioji for 4 hours, 
which will cover the whole time occupied in the transit. Lord 
Lindsay intends to observe the external contact with the chro- 
mosphere himself, and Mr. Gill the internal contacts with a 
telescope. It is pretty well understood that the photographs, to 
be useful, must be 4 inches in diameter ; and, in order to obtain 
perfect pictures, the rays should fall as little obliquely as possible. 
This appears to be fulfilled by the method proposed by Professor 
Winlock, who suggests a telescope of 40 feet focal length, placed 
horizontally, and a heliostat to reflect the sun's image along it. At 
first. Lord Lindsay ordered a simple lens of Dallmeyer, but has now 
arranged to ensure the great advantage of an achromatic one, 
which is promised by the end of this year. It is intended to have 
2 planes to the heliostat, one mounted on a polar axis and another 
to send the rays down the tube. Lord Lindsay had never met 
with an instrument that answered his requirements until he saw 
the siderostat made by M. Foucault, of Paris, which was the very 
thing he wanted ; and he had accordingly ordered one to be made 
with 1 6-inch mirrors. These are unusually large, but the instru- 
ment can be applied afterwards to other purposes. Much fear 
has been expressed, especially by Americans, as to the effect of 
distortion of the apparatus by the heat to which it will be ex- 
posed ; but Professor Wolff states that no such effect is produced 
by exposure to the sun's rays for two hours. Mr. Howard Grubb 
has made a 1 3 -inch unsilvered mirror, to fit the telescope to be 
taken out. Fiducial lines cannot be relied on, and therefore it may 
be better to do without them entirely, and make the measures from 
the centre of the sun, as with the heliometer. As there is a ques- 
tion whether the line of direction can be exactly determined, 
measures of position angles should be dispensed with as the mi- 
crometer gets heated. As to the heliometric method, it is not 
much in favour in this country, and none of the government 



28o Meeting of the Royal Astronomical 



• 



expeditions will be supplied with such instruments. The Germans 
like it better, and will send a heliometer to Kerguelen's Land, as 
their Mauritius station will not be so good for corresponding with 
one they intend to occupy in China. The Russians will have 
them at Lake Baikal and the mouth of the Eiver Amoor. Messrs. 
Bepsold, of Hamburgh, have undertaken to make a heliometer 
for Lord Lindsay, like the Russian inttruments, with all the im- 
provements used in the Oxford instrument as well as some others. 
It will, therefore, include the motion of the halves of the object 
glass in curved slides, so that the images will remain in focus ; 
unlimited rotation of the tube in the cradle ; the measurement of 
position angles at the eye end, and measures of the micrometer 
read there also. Some new points are, the graduation of the slides 
of the object glass side by side, so as to be read by the same 
microscope; an arrangement to shut off light from half the 
object glass, so as to equalise the light of the images ; and the in- 
troduction of a thermometer at the end of the tube. Most of 
these improvements were indicated by Struve. Messrs. Repsold 
only undertake the object glass and tube ; the equatorial mounting 
is to be by Cooke. These details are submitted in the hope that 
any astronomers used to the instrument will offer their advice and 
assistance. It is desired by the observations to eliminate perso- 
nality, and to avoid or properly estimate the effects of changes of 
temperature and of atmospheric conditions. Lord Lindsay ex- 
plained, and illustrated by a series of diagrams, the method of 
observation with the heliometer, and the way in which all the 
necessary corrections for instrumental errors would be made. He 
proposed to eliminate errors of division, as affected by tempera- 
ture, by placing the instrument on one of the collimating piers of 
his transit circle in his observatory at home, and heating the room 
by gas to different temperatures. As to the measure of accuracy 
to be expected from the heliometer results, it was thought that 
the error of observation would not exceed o"'5, and that if each 
series included lo measures this would be reduced to o*"i, and if 
lo such series were obtained to o"'056. The effects of such an 
error on the result would be only o'''oi8 of parallax, but it was 
hoped that the original error would be less than o'* 5, and that 
therefore the result would be one of extreme accuracy. 

On the examination of the Photographs taken during the total 
'solar Eclipse of December 11 — 12, 1871 : by Colonel Tennant. 

In his report of the observations at Dodabeta the author ex- 
pressed his opinion that there was a marked connection between 
the protuberances and the configuration of the corona, and 
this upon minute examination of the pictures he finds confirmed. 
The photographs haive been measiured as to this point with the 
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assistance of Dr. De la Bue. The negatives were placed in an 
oxyhydrogen lantern and projected on a card, where they were 
traced of a size which rendered them capable of being measured 
in Dr. De la Eue's micrometer. Besides showing the coincidences 
between the prominences and the rifts of the corona, an attempt 
was made to deduce the line of the moon's motion from, the 
corona as well as from the |Mtssage over the protuberances, and the 
motion was always found in the right direction. Indeed, the 
general motion of the moon, with respect to the corona, was found 
to be the same as with the protuberances. Every peculiarity of 
the corona, especially the salient points of the rifts, could be 
traced through all the series, and could be measured with the 
micrometer used. Thus a long ray, which in No. i was very 
remarkable, was in No. 3 contracted and shorter; but in No. 3 
everything was less than in No. i, so that the result was the 
same. The measures were made by Dr. De la Eue and verified 
by Ool. Tennant, but he acknowledged that the former were 'the 
most reliable. While the examination entirely confirms the general 
permanency of the corona, it cannot be said that it does any 
more. The author prefers resting the evidence of the moon's 
motion on the comparison of his pictures with those taken by Lord 
Lindsay at Bekul, when the corona was permanent for a time 
longer than the period occupied in taking the photographs. 

On the rate of a clock going in a partial vacuum : by Mr. 
Carrington. 

The author foifnd great difficulty in making the necessary 
arrangements for procuring the vacuum, as his mahogany clock 
case leaked and the glass cracked. At last he succeeded with a 
copper case having a, glass front, of which, however, eight were 
broken before he obtained one strong enough. The paper gave 
the details of a number of series of observations for clock rate, 
with a vacuum ranging fram 27*5 to 29 inches, which showed 
that while the rate remained very uniform at each diminished 
pressure, an alteration in this produced a marked change in 
the rate. 

On a proposed double altazimuth : by Mr. Carrington. 

The author suggested the construction of a new instrument, 
being a double altazimuth, capable of reversion in all its parts, 
having open mirrors or lenses without tubes. He described it in 
great detail with the aid of drawings, but admitted that from its 
enormous dimensions and consequent expense, it was never likely 
to be made, if even the difficulty of construction of .some parts could 
be surmounted. 

On a modified form of solar eyepiece : by Mr. Browning. 

The instrument was exhibited, and Mr. Browning stated that 
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it had seemed to him that in the ordinary construction, the prism 
being placed with its face at an angle of 45^ was about the best 
position for reflecting all the light possible, instead of getting rid 
of it. He had, therefore, tilted the prism until the rays fell 
nearly at a right angle, and the efPect was even better than he 
had expected. 

On an observing chair for a reflecting telescope on the Newtonian 
principle : by Mr. Browning. 

This chair was originally designed by Mr. Knobel, who had 
sent it to Mr. Browning, requesting his opinion and suggestions 
for its improvement. Mr. Browning exhibited a model, in which 
he had replaced the solid uprights by hollow tubes, containing 
counterpoises slightly in excess of the weight of the chair, and 
by the regulation of these the observer could raise and lower 
himself with facility. 

On the origin of the November meteors : by Mr. Proctor. 

In the application of Schiaparelli's theory of the connection 
between comets and meteors, it had generally been considered that 
such bodies were drawn into the solar system, in consequence of 
the attraction of the planets they might pass near. The author 
observed that a meteor passing near Uranus with a velocity of six 
miles per second, which corresponded to the known velocity of such 
bodies near the sun, would lose 4^ miles of such velocity, but to do 
this it must pass as close as the nearest satellite of Uranus. He 
thought the probability of this very small, and that there was 
another way of getting over the difficulty, viz., by supposing that 
Uranus at some time had expelled these meteoric bodies from its 
own mass. The force required for this purpose so as to drive the 
body beyond the sphere of the planet's attraction, would not require 
a very great velocity, as 13^ miles per second would be sufficient, 
whereas if expelled from the sun it would have to be 375 miles. 
If such comets were found to be near Jupiter, they also might 
easily have been expelled from the planet, instead of being drawn 
from outer space. 

On the diffraction of object-glasses : by Mr. Strutt. 

In observing the sun, in order to obviate injurious effects to 
the eye, it is usual to contract the object-glass, but in doing so 
definition is sacrificed, and the image becomes a patch of light 
surrounded by rings. In making star measures, if the aperture be 
diminished the resolving power suffers. It has occurred to the 
author that it would be otherwise if the centre of the glass were 
stopped out, and a ring at the circumference left open, and he 
entered into a mathematical discussion of the subject. 

Capt. Noble said it was a very old dodge in separating double* 
stars to put a patch on the centre of the glass. 
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^ Mr. Dtinkin said the Astronomer Boyal wrote a paper on the 
subject 40 years ago. 

On the arc of the meridian measured in South Africa: by 
Mr. Todhunter. 

The author finding some deficiencies in the account of this 
operation^ is anxious for explanation on certain points. 

On a coloured cluster about k Crucis : by Mr. Bussell. 

On a volcanic appearance on the sun : by M. Ohacomac. 

On July 29, this observer saw a great flame on a spot. It 
seemed to be a shining protuberance 7^' in diameter and of a blue 
tint. 

On the parallax and proper motion of Lalande 21,185 : ^7 ^r- 
Lynn, 

Dr. Winnecke having found an approximate parallax of o"'5oi 
for^this star, the author has compared the Greenwich observa- 
tions of the objects and finds they agree in giving the same 
proper motion that Argelander does. 

Graphic conversion of stellar co-ordinates : by Mr. Freeman. 

In order to avoid any diflSculty in setting altazimuths, on 
account of converting B.A. and Declination into altitude and 
azimuth, Mr. Freeman has constructed a graphic projection of 
curves, showing the correspondence of the elements, of which he 
exhibited a photographic copy. 

Future solar eclipses : by Mr. Maguire. 

On changes in the nebula surrounding ly Argus : by Mr. Abbott. 

The author sent a fresh drawing and measures of this object. 

Observations on the zodiacal light : by Mr. Fasel. 

List of co-ordinates of stars within or near the Milky Way : by 
Mr. Marth. 

The meeting then adjourned. 



ASTRONOMICAL ALLUSIONS IN HOMER, DANTE, SHAKESPEARE 

AND MILTON, 

By G. J. Walker. 



IV. — Milton. 

Born 1608 ; died 1674. 

Though the famous work of Copernicus, De Revolutionibus, &c., had 
been published much more than a century before Paradise Lost was written, 
in that g^at poem there is only the possibility of its truth expressed. 
One reason assigned by Addison (Spectator, No. 345), is that " it would 
have been highly absurd to have given the sanction of an archangel 
to any particular system of philosophy. '* Nevertheless Raphael is more 
than once committed to erroneous physics, or explanation of phenomena 
(Paradise Lost, V., 415-426 ; VIII., 145-148). In 1637, Milton visited 
Galileo in his confinement at Florence. Though he seems to have really 
held with the great Tuscan, he probably, as science was not his forte, 
thought it advisable to make the angel withhold his sanction both from 
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the Ptolemaic and the Copemican system. It may be questioned if he 
would haye done so had he lived in later times, when the true system of 
the uniyerse became generally acknowledged. But the Principia of our 
immortal Newton had not yet appeared. Such systems as the Ptolemaic 
and Tychonic are described as *' quaint opinions " : — 

— " When they come to model heay*n 
And calculate the stars, how they will wield 
The mighty frame ! how build, unbuild, contriye. 
To saye appearances ; how gird the sphere 
With centric, and eccentric, scribPd o'er, 
Cycle, and epicycle, orb in orb." 

—Paradise Lost, VIIL, 78, &c. 
This is spoken by Raphael, who a little further on alludes to the system 
of Copernicus as follows : — 

" What if the sun 

f Be centre to the world ; and other stars 

(By his attractiyejvirtue and their own 
Incited) dance about him various rounds ? '* 

— vni., 122, &c. 

But the conclusion is, that Adam is advised by Baphael not to trouble 
himself about such hidden things as whether the earth moved and 
revolved on its axis or not. The poet, however, who might easily have 
avoided the positive adoption of any theory, by representing such matters 
as left to be unravelled in the course of time by human ingenuity rather 
than to be taught by revelation, is sometimes scarcely consistent on the 
ground he has chosen. In Paradise Lost, IV., 593, &c., describing 
tJriers descent on the sunbeam back to the sun which had set, he 
leaves it doubtful : — 

" Whether the prime orb. 

Incredible how swift, had thither rowl'd 
Diurnal ; or this less voluble earth, 
By shorter flight to th' east, had left him there,*' &c. 
Yet in IX., 103, &c., Satan speaks of the earth like a decided Ptole- 
maist : — 

" Terrestial heav'n I danc'd round by other heav'ns 
That shine, yet bear their bright officious lamps, 
Light above light, for thee alone, as seems," &c. 
Whilst Raphael appears to have no settled views on the subject : — 
** To ask or search, I blame thee not ; for heav*n 
Is as the book of God before thee set : 
Wherein to read his wond'rous works, and learn 
His seasons, hours, or days, or months, or years. 
This to attain, whether heav'n move or earth, 
Imports not, if thou reckon right : the rest, 
From man or angel, the great architect 
Did wisely to conceal ; and not divulge 
His secrets to be scann'd by them who ought 
Rather admire. Or, if they list to try 
Conjecture," &c. — VIIL, 66, &c. 
Yet who can doubt that angels, bot^ good and bad, must know the truth 
concerning these things ? Remembering the poet's blindness, and the 
interruptions in the compositioji of his work, perhaps these inconsis- 
tencies are not surprising. 

Of now long exploded errors that still linger in Paradise Lost, are the 
following. An eclipse of the sun is ominous : — 

" As when the sun . . . 
from behind the moon, 
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In dim eclipse, disastrous twilight sheds 
On half the nations, and with tear of change 
Perplexes monarchs," &c. — I., 596, &c. 
This passage, it is said, nearly occasioned the suppression of the poem by 
the Licenser, whose office had been restored by Charles II. See also 
"Lycidas." 

The well-known allusion to the disastrous influences of comets, 11., 
708, &c., when Satan, 

" like a comet bum'd, 

That fires the length of Ophiuchus huge 
In th* arctic sky, and from his horrid hair 
Shakes pestilence and war." 
And Xn., 633, &c. : — 

** The brandished sword of God before them blaz*d ; 
Fierce as a comet." 
Evil influences of planets and stars are referred to, X., 657-664. See 
also " Arcades." Stars show the future, Paradise Regainedf, IV. They 
derive their light from the sun, Paradise Lost, VII., 364-365 ; Harmony 
of the Spheres, V., 625 ; also * Arcades.* We proceed now to notice the 
principal allusions to the heavenly bodies. 

The Sun. — Its beams are said to be magnetic, Paradise Lost, III., 583. 
Satan in the sun is thus described : — 

" There lands the fiend, a spot like which perhaps 
Astronomer in the sun's lucent orb 

Through his glaz'd optic tube yet never saw." — III., 588, &c. 
When the sun rose at the Creation, 

— — " the gray 
Dawn and the Pleiades before him danc*d. 
Shedding sweet influence." — VFI., 373, &c. 
This appears to refer to the heliacal rising of the Pleiades, at which time 
the sun's longitude is now about 80 degrees. Allowing, therefore, for 
precession, the sun would have been in Taurus at the vernal equinox at 
the vulgar epoch of the Creation ; the moon being also full (see following 
verses). Milton, therefore, follows the common chronology.* 

The sun's path is supposed to have been changed after the Fall : — 
** Some say, he bid his angels turn ascanse 
The poles of earth, twice ten degrees, and more, 
From the sun's axle ; they with labour push'd 
Oblique the centric globe : some say, the sun 
Was bid turn reins from th' sequinoctial road 
Like distant breadth to Taurus, with the sev'n 
Atlantic sisters, and the Spartan twins. 
Up to the Tropic Crab ; thence, down amain 
By Leo, and the Virgin, and the Scales, 
As deep as Capricorn ; else had the spring 
Perpetual smil'd on earth with vemant flow'rs," &c. 

—X., 688, &c. 
Speculations concerning the change of inclination of the earth's axis 
date from ancient times ; and still have an attraction to some. Of course 
on the hypothesis of a miracle, it may have been changed, and may yet 
be again ; and such a perpetual spring as the inhabitants of Jupiter (if 
there are any) enjoy, may be thus enjoyed on the earth too. Ai;g. 
Compte had the audacity to speculate on the advantages which would be 
derived, "if the combined efforts of the human race should ever permit 

* Archbishop Ussher, however. Axes the first day- of the world upon the entrance 
of the night preceding the twenty-third day of October (being our Sunday) B.C. 
4004. Who is to decide P 
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us to readjust the axis of rotation of our globe on the plane of its orbit, 
proYided that such an improYement were carried out with requisite 
wisdom." C. Flammarion, remarking that Compte could not have been 
serious in this idea, adds, " EYeryone knows that we are upon the earth 
like ants upon the cupola of the Fantheon.* 

Addison says (Spectator, No. 369), that, *' from Adam's first appearance 
in the fourth book to his expulsion from Paradise in the twelfth, the 
author reckons ten days." Adam and Eyc, howcYer, had been some- 
time created before the fourth book (see IV., 449, 640, 680, 710 ; and in 
X., 327, (fee, after the Fall, we find the sun rising in Aries, and Satan 
moying off at the opposite quarter of the heayens : — 
'* Satan in likeness of an angel bright. 
Betwixt the Centaur, and the Scorpion steering 
His Zenith, while the sun in Aries rose.'* 
Which compared with VII., 373, already quoted, implies a full year 
elapsed.f 

^** Whose orb 

Thro' optick glass the Tuscan artist views 
At CY'ning, from the top of Fesole, 
Or in Valdarno, to descry new lands, 
RiYers or mountains, in her spotty globe." — I., 287. 
Raphael sees the earth at a distance, 

'^ As when by night the glass 
Of Galileo, less assur'd, obserYes 

Imagined lands and regions in the moon." — V., 261, &c. 
It is supposed to be inhabited : — 

'^ Those argent fields more likely habitants, 
Translated saints, or middle spirits hold, 
Betwixt th* angelical and human kind." — III., 460, &c. 
A moonlight night is described as foUows : — 

'**Now glow'd the firmament 

With liYing saphirs ; Hesperus, that led 
The starry host, rode brightest; till the moon, 
Rising in clouded majesty at length, 
Apparent queen, unYcil'd her peerless light. 
And o'er the dark her silver mantle threw." — IV., 604, &c. 
The morning and CYcning stars are mentioned, V., 166, &c. ; 708, &c. ; 
IX., 49 ; * Lycidas '; and the phases of Venus, VII.. 366, &c. 
Stars. — The polar star is called the 

"Starof Arcady, 
Or Tyrian cynosure." — Comus. 
The Little Bear was regarded as the Arcadian maiden Kallisto. Cyno- 
sura (Eunos Oura), the Dog's Tail, is the same constellation ; used by 
the Phoenicians in navigation. 

In Paradise Lost, III., 557, &c., Satan surveys the compass of the 
heavens : — 

" From eastern point 

Of Libra, to the fieecy star that bears 
Andromeda far off Atlantic seas, 
, Beyond th' horizon." 

* ** La Plurality des Mondes** ^c, p. 167. 

t We have seen Dante's opinion about the space of time during which our first 
imrents remained in Paradise. Adam did not continue more than half-a-day in 
Faiwlise, according to the opinion of the Musulmans, which in this is conformable 
to that of the Rabbins ; but they explain that a day of the other world, or of Para- 
dise, corresponds to a thousand of our years; therefore by that half-day must be 
understood 500 years (D'Herbelot, Bibliothegue Orientate^ 8. V. Adam). In the 
absence of positive information persons must adopt their own conclusions; but 
there can be little doubt which of these extreme views is nearer the truth. 
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The Moon. — The shield of Satan is compared to the moon in a familiar 
passage : — 

I'he "fleecy star" is Aries. The stars are probably inhabited, III., 
565-571 ; or destined to be: — 

^— " Every star perhaps a world 
Of destined habitation." — VII., 621. 
They shed a virtue on what grows on the earth, FV., 670, &c. The 
Almighty is represented' as hanging forth in heaven : — 

" His golden scales, yet seen 

Betwixt Astrsea, and the Scorpion Sign."— IV., 997, &c. 
Astrsea of course is Virgo. The Milky Way is mentioned, VII, 579, 
&c ;— 

— ** That milky way. 

Which nightly, as a circling zone, thou seest 
Powder'd with stars." 
The Lady in *'Comus," upbraids the Night for closing up in her dark 
lantern the stars — 

" That nature hung in heaven, and fiU'd their lamps 
With everlasting oil, to give due light 
To the misled and lonely traveller." 
Falling Stabs. — Uriel's gliding on a sun-beam was 

" Swift as a shooting star 

In autumn thwarts the night, when vapours flr'd 
Impress'd the airs, and shew the mariner 
From what point of his compass to beware 
Impetuous winds." — IV., 556, &c. 
Satan is to fall from heaven — 

" Like an autumnal star, 

Or lightning."— Paradise Regained, IV., near end. 
The attendant spirit in Comus, says : — 

" Swift as the sparkle of a glancing star 
I shoot from heaven." 
Mulciber, or Vulcan, thrown from heaven by Jove — 

" Dropt from the zenith like a falling star." 

— Paradise Lost, I. 745. 
A few more particulars only, of a miscellaneous character, remain to be 
noticed. Milton -understood the waters above the firmament of a super- 
celestial ocean : — 

" The waters underneath from those above 
Dividing : for as earth, so he the world 
Built on circumflous waters calm, in wide 
Crystalline ocean." — Paradise Lost, VII., 268, &c. 
He seems to have regarded all the heavenly bodies as suffering from the 
effects of the Fall, Paradise Lost, X., 397-398, 410-414. The Star of the 
Magi is represented as "a star unseen before in heaven," XII., 360. 
This is much better than the fancy of Kepler, about a conjunction of 
Jupiter and Saturn, — a fancy taken up and worked out afterwards by 
Ideler. It was doubtless a luminous meteor miraculously prepared for 
the occasion. The subject is well and elaborately discussed in Smith's 
Dictionary of the Bible (^Star of the Wise Men). 

The telescope is once more alluded to in Paradise Regained, IV., near 
the beginning, when Satan in the Temptation shews our Lord the glories 
of Imperial Rome : — 

" By what strange parallax, or optic skill 
Of vision, multiplied through air, or glass 
Of telescope, were curious to enquire." 
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Where " curious," means over-inquisitive. A few lines further on, Satan 
calls the contrivance his '* airy microscope." 
Other solar systems are hinted at : — 

" And other suns perhaps, 

With their attendant moons, thou wilt descry, 
Communicating male and female light." 

— Paradise Lost, VIII., 148, &c. 
Where '* male and female light," refers to self-luminous bodies, and those 
which shine by reflected light ; though Smyth (C vcle I., p. 301 ; Specul. 
Hart., p. 319) seems to understand by it also complementary colours. 

Perhaps, on the whole, Milton could hardly have done better than he 
has, in the pretty fiction in which he describes the introduction of light. 
Paradise Lost, Vn., 243, &c. : — 

** Let there be light ! said God : and forthwith light 
Ethereal, first of things, quintessence pure. 
Sprung from the deep : and from her native east. 
To journey through the aery gloom began, 
Sphear'd in a radiant cloud : " 
Probably the refinements of science will never lead to the full compre- 
hension of the mystery of light, though far from being the deepest among 
the deep things which exercise the human mind. To the Voice that 
spake from the whirlwind more than 3000 years ago, and demanded, 
** Where is the way where light dwelleth ? . . . Knowest thou it, 
because thou wast then bom ? or because the number of thy days is 
great?" (Job xxxviii. 19-21). Can we even now return an exhaustive 

reply ? The name itself, in Hebrew, Or, is remarkable : " the oldest of 
all words ; the first word ever recorded to have been pronounced" (see the 
interesting remarks of Sir John Herschel, in Familiar Lectures on 
Scientific SubjtctSy p. 219). If Milton here, as also in other instances, 
is at fault, it must be remembered that there is but one Book, which 
though written in periods of various antiquity, possesses with its other 
peerless excellencies, the characteristic of never being irreconcileable 
with science, though so often fearlessly touching its domain, in the 
language and figures of common life. 

Such are the principal astronomical allusions which T have found in 
these four great poets ; and the brief review of which, I trust, will not 
be unacceptable to the Hackney Scientific Association. As far as I know, 
there is no poem of modern date expressly dedicated to astronomy. 
Aratus and Manilius seem to have had no successors. And if there be 
truth in the assertions that "poetry and science are two rival and hostile 
powers," and " that it is impossible to treat any subject at once scien- 
tifically and poetically," we must not expect ever to see a superior 
astronomical poem ; notwithstanding that the same person (as has been 
the case) may be both poet and astronomer. Still astronomical subjects 
have, doubtless, sometimes been clothed in ' creditable verse ; and the 
heavens afford a better field than that chosen by Erasmus Darwin.' An 
astronomical poem that should reproduce the oeauties of *' The Botanic 
Garden,^ and avoid its frequent faults, may possibly sometime appear. 
A Dante or a Milton is not needed for this work ; and by such as they 
(if such ever appear again) it would probably never be attempted. Is it 
too much to hope for an English Lucretius, without his Epicureanism and 
absurd views ? What a work might the Roman poet have produced had 
he lived in our days ! If indeed there should ever arise another like 
him, who shall consecrate to Urania that " marvellous ability and skill 
with which the most abstruse speculations and the most refractory 
technicalities have been luminously bodied forth in sonorous verse, and 
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expressed in diction which, although full of animation and dignity, is 
never extravagant nor pompous,''* we shall possess something of more 
interest than the scattered allusions to which attention has been called in 
this paper ; something that would deserve to be hung on the walls of our 
observatories in characters of gold, like the famous Mu^allakdt^ or 
" suspended " poems of the Arabs, in their tfemple at Mecca. 



CORRESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



REFRACTORS AND REFLECTORS COMPARED, 

Sir, — I send some particulars of a comparison made between a reflector 
and refractor of considerable size, under circumstances which were, in 
many respects, unusually favourable. 

The instruments, a 74 inch o.g., by Alvan Clarke, of iioin. focus, for- 
merly belonging to the Rev. W. K. Dawes ; and a 9-inch speculum of 
silvered glass, 8i-in. in focal length, are the property of Wentworth Erck, 
Esq., of Sherrington Bray, Co. Wicklow, who acted as one of the 
observers in making the comparison, and has kindly permitted the results 
to be made use of in drawing up this statement. We decided upon using 
two methods for ascertaining : ist. The relative illuminating power, and 
2nd, The defining qualities of the instrument compared. 

The method first adopted was to direct the two telescopes, placed side 
by side, upon a distant terrestrial object, a black board bearing well- 
defined white marks, to which was attached a watch dial i^ inch in 
diameter. 

The appearance of these objects in the two instruments was carefully 
studied, with powers, first of 100 on both, then with 269 on the achro- 
matic and 276 on the reflector, which latter instrument gave harder and 
better defined outlines with its full apertures than the former did. 

The relative illuminating power was tested by watching the gradual 
fading of the above-mentioned objects in the evening twilight, with the 
two telescopes armed with the eye-pieces previously employed for the 
comparison of defining power^ With the full aperture of each in use, Mr. 
Erck considered that the object was sensibly of the same brightness in 
the two instruments, and that the refractor had the advantage in point of 
light, when the light receiving area of the reflector was reduced to an 
equality with that of its opponent.. 

In the first of the above cases the reflector appeared to me to have a 
slight but decided superiority, and in the second I was not able to deter- 
mine which of the images was the brighter. 

A great number of comparisons were made as long as the objects were 
visible, the eye being carried from one instrument to the other every two 
or three minutes, in regular alternation. A second series of comparisons 
was afterwards made when viewing celestial objects, both instruments 
being mounted equatorially, and provided with R.A. motion. 

They were not more than 10 yards apart. 

The objects selected were : 

(i) 75 Cygni, dist. 2".5,± pos. 322° mags. 4, 11. Dawes's scales. 

(2) Lalande 42240, dist. 2", pos. io5'*± mags. 74, 11. Dawes's scales. 

* William Ramsay, in Sm.ith's Dictionary of Greek and Roman Biography and 
Mythology. 
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(3) y Andromedse. 

(4) Saturn and the fainter satellites. 

Full aperture of both instruments in use unless otherwise noted. 

(i) Was beautifully shown by both instruments, with looi on the 
reflector and 93 ± on the achromatic, the first showing the comet quite 
clear of the primary, the other exhibiting the pair in contact. 

(2) Was well seen at moments with 250 on the refractor, and barely 
suspected with 1 50 and 300 (single lens) on the reflector. 

(3) 540, a single lens, on the reflector showed me the discs divided at 
best moments with a dark space between them, but owing to unsteady 
air I could not see whether the discs were truly round or compressed on 
their approximated sides. 

With a compound microscopic eyepiece, giring a. power of about 8cx) on 
the achromatic, I was not able even to see the wedge notched, but the 
flaring of the image was at this time considerable. 

The reflector appeared to give harder and sharper stellar discs than its 
opponent, with the power above quoted. 

(4) Definition in both instruments extremely flne, steadier in the achro- 
matic, but images otherwise undistinguishable. 

3 faint satellites first seen by me with 150 on the reflector, at first seen 
by Mr. Erck with difficulty, using the achromatic armed with nearly the 
same power. 

Afterwards we saw them distinctly with both instruments and power 
of 100 on each, and on reducing the apertures we found that the reflector 
showed the satellites with apparently greater intrinsic light than the achro- 
matic, but that the field of the latter instrument was very perceptibly the 
darker of the two. Aperture 6*5-in. reflector, 5'25-in. achromatic. 

We find the superiority in darkness of field when viewing a bright 
object to be always on the side of the achromatic, but the difference 
would, I believe, not be noticed except in a simultaneous comparison. 

The silver film was not uniform in polish, being in many places some^ 
what cloudy. 

The small mirror of the reflector was a i^-inch prism of very fine 
quality, and the disc which masked it was if-inch in diameter. 

The results may be summed up briefly, that a refractor of given aper- 
ture will probably equal a reflector of one-seventh the greater aperture in 
illuminating power, but falls perceptibly below it in defining power. 

It is probable also that the achromatic would be found to have the 
advantage in detecting faint objects in presence of a bright one, on 
account of its possessing apparently a slight advantage over its rival in 
blackness of field under similar circumstances. 

It is possible that the deeper curvature of the lenses of a reflector's 
eyepieces, as compared with those giving the same power on an achromatic 
of similar diameter, but greater focal length, may account iii part, at 
least, for the peculiarity referred to in the last paragraph. It was origi- 
nally in contemplation to make a second series of comparisons between 
the two instruments, using one of Mr. Browning's beautiful flats in place of 
the prism before mentioned, but it has up to the present been found 
impracticable to carry out this intention. 

I, therefore, venture to send you the above results, such as they are, in 
the hope that some of your readers who are interested in this question 
may possibly find them useful. It only remains for me to add that the 
method of comparing in daylight is due to the Rev. T. W. Webb (see 
Register^ for 1869, p. 22), and with many apologies for the roughness of 
my notes, to remain, Yours truly, 

Loughlinstown, Co. Dublin : CHARLES E. BURTON. 

Nov. 13, 1872. 
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DISCOVERY OF THE PLANET VESTA.— IN REPLY TO J. S. G. 



Sir, I have some recollections of having read somewhere that a pupil of 
Olbers discovered Vesta — perhaps it was in Arago's Lectures. No work, 
however, that I can refer to, makes any mention of this, and it seems 
irreconcilable with the details given by Delambre, (Astronomei 2. 555). 
Hind (Solar System), and Grant (History of Physical Astronomy, p. 241.) 

Yours faithfully, 
G. J. W. 



ANCIENT ECLIPSES. 



The following are the remaining eclipses mentioned in Ingram's trans-; 
lation of the Saxon Chronicle : — 

A.D. 802. — ** This year was the moon eclipsed at dawn, on the 13th day 
before the calends of January." 

The full moon in December 801 was on the 23rd, and does not appear 
to have suffered eclipse ; and at the full moons in December 800 and 802 
there was no eclipse. That alluded to seems to be the eclipse of May 21, 
802. Commencement about 2h. 20m. a.m., greatest phase, nearly total, 
3h. 55m., about sunrise. 

806. — "This year was the moon eclipsed on the ist of September, 
Edwulf, king of the Northumbrians, was banished from his dominions^ 
and Eanbert, bishop of Hexham, departed this life.'* 

There was a total eclipse of the moon on the evening'mentioned, lasting 
from about 8h. 25m. tiU after midnight. The total phase, according to 
these approximate tables, was from ph. 37m. to loh. 59m. 

807. — " This year was the sun eclipsed precisely at eleven in the morn- 
ing, on the 17th day before the calends of August." 

The eclipse meant must be that of February nth, that year three- 
fourths of the sun's surface were obscured about a quarter past ten. 

897. — "A band of pirates assembled, and sat atFulham by the ^Thames. 
The same year also was the sun eclipsed one hour of the day.'* 

No month is given. I did not find any visible eclipse of the sun this 
year. On examining the previous year I found a great eclipse on October 
29. According to the approximate tables I used, totality came on at 
London about ih. 14m. which is very near the truth, as Mr. Hind has 
shown by a more recent and rigorous computation. Mr. Hind has in- 
formed me that the central line ran nearly over Carnarvon, Warwick,, 
and Hertford. The north limit by Blackburn, Sheffield, and Boston. The 
south limit close to Cardigan, Westbury, and Worthing. In Struyk's 
Catalogue of eclipses, given in Ferguson's astronomy, this is put down as 
a large partial eclipse at Paris. It is doubtful whether there was any 
eclipse of the sun total at London from 878 till 171 5. 

904. — ** This year the moon was eclipsed." 

I find two total elipses of the moon, one on May 31, from 9h. 22m. to- 
I3h. 5m., totality continuing ih. 41m., the other on November 25th, from 
7h. 25m. to loh. 51m., totality lasting ih. iim. 

1 1 21. — "The moon was eclipsed on the night of the nones of April, 
being a fortnight old." 

There was a total eclipse of the moon on the night of April 4th, begin- 
ning about 7h. 23m., and lasting till about iih. 19m. 

S. J. JOHNSON. 

Upton Helions Rectory, 
Crediton, Oct. 2. 
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MR, BIRD'S TRIPLE STAR IN DRACO. 



Sir, — In the Astronomical Register, for Nov. 1869, Mr. F. Bird called 
attention to a new triple in Draco, near the planetary Nebula, 37 ^ IV., 
and gave its approximate position. I have recently looked it up, and find 
its place for 1870 is as follows : — 

Argelander (+ 67°) No. 1039, mag. 9*1. R.A. I7h. 52m. 57s. Dec.+ 
67° i'-2. 

This is not included in any of the catalogues of double stars. Mr. Bird 
gives the magnitudes as 8'9=9, and 1 1 '8. The two brighter are about 25" 
apart, the smaller being at equal distances from them on the line joining 
the two. This precedes the nebula 5m. 40s., its declination being 22' "9 
greater. It is a rather singular looking object from the position of the 
small star, and well worth recording. 

S. W. BURNHAM. 

Chicago : Sept. 16. 



NEW MULTIPLE STAR IJS CASSIOPEA. 



Sir, — I beg to call the attention of double-star observers to a new 
multiple star in Gassiopea, one of the most beautiful objects of its kind in 
the heavens. Its catalogue place for 1870 is as follows: — 

Argelander (+55**) No. 191. Mag. 77. R.A., oh. 45m. 12s. 

Dec. + SS' 55' 

This was discovered as a triple, Sept 12th, 1871, and noted in a letter 
in the English Mechanic, of Nov. 24th. While looking for another object, 
Sept. 14th, 1872, 1 picked it up, and saw at once that the brightest star 
of the triple was a close double, and that there was a very minute star to 
the north of the primary not before noticed. As a triple it is quite an 
easy object, and singularly overlooked by former observers. Having 
observed the close companion but once, I am not able to speak very 
positively of its difficulty. On this occasion I saw it very readily with 
my 6-in. refractor, and was surprised at having missed it before. I can 
only account .for it by supposing the atmosphere at that time was un- 
steady, or only moderately good. The last observation, however, was 
made under very favourable circumstance. Among other doubles found 
and afterwards identified, was the close pair of P. XX. 1 78 in Delphinus, 
discovered by Dawes, the distance of which is but o"*5. This is a more 
difficult object than y* Andromedae. I compared the close pair of the 
triple with Dawes' close pair in P. XXIII. loi, Gassiopea, and found the 
distance was about the same , and with no great difference in difficulty, 
Dawes' being, perhaps, a little the easiest. He gives the distance as i"*5. 

The estimated distances, positions, and magnitudes, are as follows : — 

II 



A and B. 


P=90°- 


D=i" 5 


M=7f 


A and G. 


135' 


4- 


8i 


A and D. 


200* 


lO* 


10 


A and E. 


360- 


15* 


15 



As will be seen the companions are somewhat curiously arranged 
around the principal star, the angles increasing with the distances. 
With the single exception of the trapezium of Orion, I do not know of a 
more elegant object The stars B and E are the most accurately found. 
There are two small stars preceding the group, as well as others more 
distant in the same field. For the benefit of those not provided with an 
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equatorial mounting, I may add tliat to find tliis object it is only neces- 
sary to place the instrument upon a Cassiopea, and wait 12m. 4s., and 
this star will be found in the field, the declination of the two differing 
but 5' 43". S. W. BURNHAM. 

Chicago, Sept. i6th. 

PROFESSOR P. SMYTH ON THE HARVEST MOON. 



Sir, — Having just received from some one unknown, a copy of your 
issue of October 15, 1 find my attention called therein to a letter signed 
*' Sabreur," demanding either a criticism of a certain Dr. Duncan's 
description of the harvest moon, or a new account thereof. 

Now the harvest moon has been so abundantly explained and commen- 
ted on in dozens of popular astronomy books during the last hundred 
years, that any man who can read has only to go to a library and find all 
the facts of the case in print, both ready to his hand and meet for the 
instruction of his mind. But knowledge for science's sake alone is un- 
happily far from the thoughts of ** Sabreur," whose letter too surely betrays 
something else first — t.c., that the unfortunate Dr. Duncan having ventured 
to come, with some innocent enough and not very new notions on final 
causes, between the wind and " Sabreur's'* decidedly rationalistic nobility, 
"Sabreur'* immediately mounts the high horse of the daily press, and, flourish- 
ing his ugly weapon of murder over his head, invokes all and sundry of the 
present age, but specially practical astronomers, to join with him in cut- 
ting and hacking at, in slashing, plunging, and slaying a poor solitary 
wretch who has been caught in the very fact of writing, and under his 
own proper name, the thing which is odious to modern infidelity. 

And what have I, as a practical astronomer so called upon, got to say 
in the matter ? Why, this ; 

(i.) Excepting some verbal inaccuracies. Dr. Duncan gives a fair account 
of the well-knoi*Ti fact that when any full moon occurs on or near the 
2i8t of September the three or four nights immediately following have in 
our latitudes earlier and longer continued moonshine than the similar 
nights following any other full moon throughout the year —the phenomenon 
varying slightly from year to year, but being substantially as above. 

(2.) If the farmers, as avouched by Dr. Duncan, have not only perceived 
that fact under the name of the harvest moon, but are also thankful to God 
for the use they are enabled to make of it, they do well, though they might 
do more. They might, for instance, join with astronomers who see in the 
celestial mechanics producing the harvest moon phenomenon a happy appen- 
dix or corollary to those grander arrangements which have both given 
rotation to the axis of the earth, and placed that axis at a large angle to the 
plane of the earth's orbit round the sun — arrangements without which the 
alternations of day and night, and summer and winter, so necessary to the 
life and labours of man, could not be. And when these arrangements are 
also found to be so nicely bound up with others more special still, deciding 
the size of the earth's orbit, its distance from, and degree of heating by, 
the sun as best adapted to any abode appointed for man — together with 
the external and internal constitution of our globe, not merely as to air 
and water for animal life, but also as to the wondrous chemical elements 
from which man now draws so abundantly the means of material power 
and exalted usefulness — why, then, the devout astronomer not only treads 
in the steps of the farmer, so far as he goes, but further still — prays 
thankfully and with all the positive instruction of revelation, to God the 
Father, tiie Son, and the Holy Ghost, of whom, if in mere chronologicaf 
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sequence, it can hardly be said that He created all these things /or man^ 
yet He created man so suitably ybr them, and with such wonderful wisdom 
foreseeing every detail, that we need no longer be in any diflSculty at the 
inspired statement, that no hair of our head can fall unheeded by. Him, 
and no passing word be uttered by us unnoted above and unregistered 
for future account I 

Wherefore the sooner this vindictive "Sabreur" turns his bloodthirsty 
and would-be destroying blade into a peaceful pruning-hook, and strives 
in purity of heart and openness of name to cultivate friendly relations 
with those who are enabled to see God in small things, as well as great, 
the better for him both here and hereafter. 

C. riAZZI SMYTH, 
Astronomer Royal for Scotland. 
Royal Observatory, 
Edinburgh : October 19, 1872. 

— Dundee Advertiser. 



SUN. 



Greenwich, 
Noon. 
1872. 
Dec. I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 
14 

15 
16 

17 

18 

19 
20 

21 

22 

23 
24 

25 

26 

27 
28 



Heliographical 
western longitude 

of the centre of the sun's disc. 



Heliographical Angle of position 
latitude of the sun's axis. 



o 

730 

20*49 

33-68 
4688 

6007 

73-26 

86-45 

99'6S 
112*84 

126*03 

139*22 

152*51 

165*80 

1 7889 

191*98 
205*17 
218*36 

231*55 
244*74 

267*93 

271*12 

284*30 
297*49 
310*68 
323-87 
337-05 
350*24 

3*42 



o 

3-19 

319 
3-20 

3*19 
319 
3-19 
320 

319 
3-19 
3-19 
3-19 
3*19 
3-19 
319 

319 
3-19 
3'i9 
3-19 
3-19 
3-19 
3-18 

3-19 
3*19 
3'i9 
3*i8 

319 
3*i8 

319 



+0-54 
0*41 

0*29 

0*16 

+0*03 

—0*10 

0*23 

— 0*36 
048 
o*6i 
0*74 
087 
0*99 
1*12 



•13 
12 

■13 
•13 
•13 
•13 
•13 

•12 

•13 

•13 

•13 
•12 

•13 
•13 



--r25 — *i2 

137 13 

1*50 '13 

I 63 12 

1*75 -12 

1-87 *I3 

200 *I2 



— 2*12 — -12 

224 -13 

2*37 *I2 

2*49 '12 

2*6l "12 

273 '12 

2*85 '12 



29 ... 16*61 13*19 — 2*97 

30 ... 2980 13*18 3*08 

31 ••• 42*98 3'2o 

Assumed daily rate of rotation, 14^*20. 



—•II 

•12 



15*80 
15*41 
1500 

14-59 
14*18 

13-76 

1334 

12*91 
12*48 
12*04 
11*60 
11*15 
10*70 
10*24 

9-78 
9-32 
8*86 

8-39 
7*92 

7-45 
6*97 

6*49 
6*oi 

5-53 
5-04 
4-56 
4*07 

3-58 

3-09 
2*61 

2*12 



•39 

•41 

•41 

•41 
•42 

•42 
•43 

■•43 

•44 

•44 

•45 

•45 
•46 

•46 

-•46 
•46 
•47 
-47 
•47 
•48 
•48 

-•48 
•48 
•49 
•48 

•49 
'49 
•49 

-•48 
•49 
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LUNAR OBJECTS SUITABLE FOR OBSERVATION IN DEC.y 1872. 



By W. R. Birt, F.TI.A.S., F.M.S. 



On September 17, 1871, the value of supplement C — ® was 138® IS'I 
(see vol. ix., p. 217.) On November 15, 1871, the value was 134° 24' '9 
(see vol. ix., p. 270.) On December 3, 1872, the value is 136° 30'*4. The 
lists for September and November, 1871, may therefore be consulted for 
objects suitable for observation in December, 1872. 

Twelfth Zone of objects from North to Souih^ 20° to 25° W. long. 

Meton (the west part), JMrs. .Somerville (a), Posidonius y (11)^ Plinius,* 
Ross,* Manners (c), Sabine, Hypatia, Cyrillus, Catharina, Poly bins, Pons,* 
Zagut,* Lindenau,* Rabbi, Levi,* Biisching, Schomberger (the east part). 
Objects marked thus (*) have not been mentioned in the monthly lists, 
(a) A conspicuous crater N.W. of Aristoteles marked B by Beer and 
Madler. It was named by the late Dr. Lee to commemorate the scientific 
works of Mrs. Somerville. 

(6) This mountain is interesting on account of its presenting similar 
phenomena to Linne, and especially so as the two objects are exceedingly 
different the one from the other. In both a small orifice can be detected 
with large apertures, and as the sun rises high upon them they are at the 
present epoch surrounded and covered by a white spot exceeding them in 
size. In connection with these white spots attention may be called to a 
large white spot, west of Picard, in the Mare Crisium, which was con- 
stantly observed between 1859 and 1863 or later, but has recently not been 
seen of its former extent It is now much smaller. 

(c) A conspicuous crater between Arago and Ritter marked A by B 
and M. It has been named Manners in commemoration of a late presi- 
dent of the Royal Astronomical Society. 

As portions of Zones 11 and 12 pass through the Mare Serenitatis, it 
would be well to observe and compare them with the monogram, espe- 
cially as they contain objects suspected of having undergone change. The 
Zones may be advantageously examined between five and seven days of 
the moon's age. 

Season. — Autumn in the northern hemisphere. North pole in dark- 
ness. The sun crossed the moon's equators on Nov. 24. Objects in high 
northern latitudes may be well studied on the 5th, 6th, and 7th. 

In the list for October attention was called to the fact that the further 
prosecution of observation of variation of tint on the moon's surface was 
left entirely in private hands, and the region S.S.E. of the Mare Sereni- 
tatis was pointed out as a very suitable one for observations of the same 
kind as those of Plato. During the months of August, September, and 
October, as many as seventeen separate objects have been brought under 
observation, embracing an extent of tint varying from 0*24 to 070 of the 
Plato scale, or that employed in the discussion of the Plato observations 
which, from a careful comparison, with the tints of the general scale 
deduced from those used by Schroter, Zohrmann, and Bandell, is equal 
to a range of 3°. 75 on the general scale, the zero of which is black 
shadow and the upper limit 10° which represents the brightest object on 
the moon'ssurface— the central mountain of Aristarchus. In the observa- 
tions August to October the darkest observed tint of Plato was 070, or a 
little darker than i*'*25 of the general scale. The lightest was 0*40 or 
nearly 3''75 of the general scale. During the three months Zohrmann's 
Boscovich varied to the extent of o 06 only, or o'^^ of the general scale. 
Darkest o*66 = 1*5, lightest o 60 = 2°*o the variation of Plato during the 
same period was 2"^ 5. 

Plato Scale o"66 o*6o 0*54 o'48 0*42 o 36 o 30 o"24. 
General Scale 15 z^'-o 2°-5 3^-0 3^5 4^0 4°5 5°o. 



'¥> ASTfiONOMICAL OCCUKfiENCES FOR DEC, 1872. 



DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridiaii 
Passage. 


Sun 


1 


h. m. 

9 58 
19 43 


Sidereal Time at Mean 
Noon, i6h. 42m. 35 '828. 

Conjunction of Mars and 
tj Virginis (3*im) 

Conjunction of Moon 
and Mercury o** 35' N. 

Conjunction of Moon 
and Venus, i" 41' N. 

Saturn's Ring : 
Ma j or Axis = 34" -82 
Minor Axis =14" -08 

Conjunction of Moon and 
Saturn 3" 4/ N. 

Sun's Meridian Passage, 
om. 47 '918. before 
Mean iNoon 


iBt Sh. I. 
Ist Tr. I. 
1st Sh. E. 
Ist Tr. E. 


h. m. s- 

14 34 

15 48 


h. m. 
Alde- 
baran. 

II 441 


Mon 


2 

3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 

14 
15 


21 3 
4 


Ist Ec. D. 
and Oc. R. 
iBt Oc. R. 


" 53 50 
13 25 
1525 


II 40*2 


Tues 


Ist Sh. E. 
Ist Tr. E. 


II 23 
12 36 


II 36*2 


Wed 


12 53 


Conjunction of Saturn 
and Venus, 2° 0' S. 




II 323 


Thur 


23 36 
83 

9 9 
9 24 

10 14 








II 28*4 


Fri 


J Moon's First Quarter 
Occultation of t^ Aquarii 

(6) 
Reappearance of ditto 
Occultation of t* Aquarii 

(4) 
Reappearance of dHto 






Moon. 
5 326 


Sat 




3rd Sh. E. 
3rd Tr. I. 
2nd Sh. I. 
*th Ec. D. 
3rd Tr. E. 
and Tr. I. 
2nd Sh. E. 
1st Ec. D. 


1328 
1438 

16 8 
18 II 59 

18 19 
1838 

19 A 

19 18 35 


6 22*9 


Sun 




T 


1st Sh. I. 
1st Tr. I. 
1st Sh. E. 


16 28 

17 40 
1848 

1346 50 

15 57 
17 16 


7 104 


Mon 


3 22 

4 26 
7 16 

89 
15 23 


Occultation of 35 Ceti 

Reappearance of ditto 
Occultation off Piscium 

Reappearance of ditto 


2nd Ec. D. 
2nd Oc. R. 
1st Oc. R. 


756-6 


Tues 




Ist Sh. I. 
1st Tr. I. 

1st Sh. E. 
Ist Tr. E. 


10 56 

12 8 

13 16 
1428 

1044 

11 44 


842-5 


Wed 




2nd Tr. E. 
Ist Oc. R. 


929*3 


Thur 


Near approach of B. A. C. 
1242 (6) 




10 177 


Fri 






13 42 
1725 
18 24 
18 42 


II 79 


Sat 


944 

22~55" 

19 4 

20 20 

21 9 


Full Moon 


3rd Sh. I. 
3rd Sh. E. 
3rd Tr. I. 
2nd Sh. I. 


II 597 


Sun 


Inferior conjunction of 

Mercury 
Conjunction of Moon 

and Uranus 4" 4' S. 
Illuminated portion of 

disc of Venus = 0780 
Illuminated portion of 

disc of Mars = 0*913 
Occultation of 37 Gemi- 

norum (6) 
Reappearance of ditto 


1st Sh. I. 
1st Tr. I. 


18 21 

19 30 


12 52 
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DATE. 


Principal Occurrences. 


Jupiter's Satellites. 


Isferidlan 
Passage. 


Mon 


16 

17 
18 

19 

20 
21 

22 

23 

24 
25 

26 

27 
28 
29 
30 

31 


h. m. 
1845 
19 14 


Occultation of k G-emi- 

norum (3^) 
Reappearance of ditto 


*th Tr. I. 
and Ec. D. 
1st Ec. D. 
*th Tr. E. 
andOc. R. 
1st Oc. R. 


h. u). s. 
1328 

13 13 49 
15 39 51 

10 26 
19 6 


h. m. 
Moon. 

13 438 


lues 




Sidereal Time at Mean 
Noon, I7h. 45m. 40 -768. 


1st Sh. I. 
1st Tr. I. 
1st Sh. E. 
1st Tr. E. 


12 40 

13 58 

16 18 
10 17 
10 53 

12 5 

13 10 

13 33 

938 
1045 


Aide- 
baran. 

10 41-2 


Wed 


22 37 

13 34 

14 51 


Sun's Meridian Passage, 
2Tn. 55*328. before 
Mean Noon 


and Tr. I. 
and Sh. E. 
3rd Oc. R. 
and Tr. E. 
1st Oc. R. 


10 37*3 


Thur 


Conjunction of Moon 

and Jupiter, 4** 31' S. 
Occultation of t/ Leonis 

Reappearance of ditto 


Ist Sh. E. 
1st Tr. E. 


10 33*3 


Fri 










10 29*4 


Sat 






3rd Sh. I. 


1740 


10 255 






Sun 


14 11 


3) Moon's Last Quarter 

Saturn's ring : 
Major axis=34"*3i 
Minor axis =13" '56 

Conjunction of Moon 
and Mars, 2" 23' S. 






10 21 '5 






Mon 


15 28 


and Ec. D. 

Ist Ec. D. 


15 49 55 
17 32 53 


10 1 7*6 


Tues 


20 54 


Conjunction of Mars and 
Virginis 0'4pi. S. 


*th Ec. D. 
Ist Sh. I. 
1st Tr. I. 
*th Ec. R. 
1st Sh. E. 
1st Tr. E. 


12 10 37 

1443 

1547 ^ 
16 55 56 

lit 


10 137 


Wed 


458 


Conjunction of Mars and 
Virginis (o-6m.) W. 


and Sh. I. 
3rd Ec. R. 
1st Ec. D. 
3rd Oc. D. 
and Tr. I. 
and Sh. E. 
1st Oc. K 
and Tr. E. 
3rd Oc. R. 


10 31 

11 26 35 

12 I 

12 3 

12 40 

13 26 
15 21 
15 33 • 
1543 

10 14 

11 32 

12 33 


10 9.7 


Thur 


15 54 

1653 
1725 

1830 


Occultation of 41 Librae 

(6) 
Reappearance of ditto 
Occultation of k Librae 

(5) 
Reappearance of ditto 


1st Tr. I. 
1st Sh. E. 
1st Tr. E. 


10 58 


Fri 






1st Oc. B. 
and Oc. R. 


948 
10 5 


ID 1*9 


Sat 


7 8 


Conjunction of Moon 
and Mercury, 4" 5' N. 






9 57*9 


Sun 


1836 


• New Moon 






9 54'0 


Mon 


14 31 


Conjunction of Moon 
and Saturn, 3" 54' N. 


and Ec. D. 
1st Ec. D. 


18 26 7 

19 25 58 


9 50-1 


Tues 




. 


1st Sh. I. 
1st Tr. I. 
1st Sh. E. 


1637 

1735 
1857 


9 46-1 
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THE PLANETS FOR DECEMBER. 



At Transit over the Meridian of Greenwich. 



Planets. 



Date. 'Rt. Ascension. 



Mercury ... 

Venus 

Mars 

Jupiter ... 

Uranus . . . 
Neptuno .. 



1st 

I 

I 1st 

I 

15th 

I 

1st 

I 15th 

\ 1st 

I 

14th 

I 
I 

I 2nd 
14th 



h. m. s. 

18 3 o 

[ 17 45 36 
\ 17 37 46 

19 4 29 

20 7 33 
12 17 17 

12 45 33 
10 14 o 
10 15 26 

8 31 45 
I 30 43 
13^4 



Declination. 


Diameter. 


/ 




— 25 26 


7"-2 


21 43 I 

—21 22^1 


9"-8 


-24 33 J 


13"- 1 


—24 18 


i4''-9 


- i5i 


6'-2 


— 2 59 


6"-8 


-f II 56 


36"-3 


+11 52 


37'7 


+19 31 


4"-2 


+ 736 




+ 7 33 


* 



Meridian 
Passage. 

h. m 

1 20*2 

o 58 
23 560 

2 21-5 

2 39*5 

19 31*5 
19 4-6 

17 28-5 

i6 349 

7 54*9 

8 428 

7 549 



Mercury sets more' than an hour after the sun at the beginning of the 
month, the interval decreasing after the 15th. On and after, he is a morn- 
ing star rising at the end of the month nearly two hours after the sun. 

Venus is well situated for observation for some time after the sun. 
sets, the interval increasing from 2h. at the beginning of the month to 
3^h. at the end. 

Mars may be seen about i|h. after midnight, the interval decreasing 
to an hour at the end of the month. 

Jupiter is in a good position for observation, rising 2h. before mid- 
night at the beginning of the month, the interval increasing to about 4h, 
on the 31st. 

Uranus may be seen well throughout the night. 

Weptune is well situated for observation. 



MOON. 

LiBRATION. SUN*S PlACE. 

Selenoffraphical colong. and lat. of the point 
on the moon's surface which has the 
Earth's \ ' Suns 

centre in the zenith. 
Greenwich midnight. 

colong. lat. I colong. lat. 

i"72» 00 o o ■ 

Dec. 6 86-21 +678 350*07 +12*16 - 
7 85-35 6*41 223 1215 



Terminator. 

Selenographical colong. 

of the points in latitude 60° 

N.. 0° and 60° S. , where the 

sun's centre rises or sets. 



60° N. 



o o 

Sunrise. 



-0*32 
035 



79*5 
91*6 



801 
92*2 



60° S. 

o 

860 
92*8 
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8 


8474 +5*68 


14*38 


12-15 


-0-38 


103-7 


104-4 


105-1 


9 


84*39 


465 


2653 


1214 


0-41 


115*8 


1 16-5 


1172 


10 


8431 


3*38 


38-67 


1214 


0-44 


1279 


1287 


129-4 


II 


84-47 


1-96 


50-81 


1213 


0-47 


1400 


140-8 


141*6 


12 


8484 +0-46 


62-94 


1213 


050 


152-1 


152-9 


153*8 


13 


85-52 - 


-I 04 


75*07 


12 12 


0*53 


1642 


1651 


1660 


14 


8619 


2-47 


8719 


12-13 


0-56 


Sunset. 




15 


87-10- 


-3*75 


99*32 


12-13 


—0-59 


10-3 


9*3 


8*3 


16 


88-16 


485 


I II '45 


1213 


0-62 


22 5 


21*5 


20'4 


17 


89*34 


5*73 


123-58 


12-14 


065 


34*7 


33*6 


325 


18 


9059 


6-35 


13572 


1214 


068 


469 


45*7 


44*6 


19 


9188 


669 


147-86 


11-14 


070 


59*1 


57*9 


Ic7 


20 


93- 1 6 


674 


16000 


1215 


073 


71*2 


70-0 


68 8 


21 


9436 


6-51 


172-15 


I2-l6 


075 


83*4 


82*2 


80-9 


22 


95*43 - 


-5 99 


184-31 


12-16 


—0-78 


956 


94*3 


930 


23 


96-25 


5-i8 


19647 • 


1217 


o-8o 


1078 


106-5 


105-1 


24 


9680 


4-10 


20864 


1217 


082 


1 20- 1 


1 1 8-6 


1 1 7-2 


25 


96-98 


2-78 


22081 


1218 


0-84 


132*3 


130-8 


129-4 


26 


96-74 - 


-1*27 


232-99 




-~o-86 


144*5 


1430 


141*5 



Colong. = 90° — X.. 

The following table furnishes for a score of lunar spots, the co-longi- 
tudes of the sun's centre at the times of its passing the true horizon of the 
spots, or when its zenith distance is 90''. 

Sun*s Selenogr. Latitudes : 

— 1°.50 — i°.oo — o^5o o°.oo -fo°.5o +i°.oo +1^.50 
Sun's Co-longitudes at Sun-rise : 

o o O O O ?> d 

Posidonius A 331*80 331*49 331*18 33088 330-57 330-26 329-95 

Theophilus 333*39 333 49 333^0 333*7o 333 80 333-90 334 00 

Pliuius... ... 347-02 34688 346-75 34661 346-47 34634 34620 

Maurolycus 344*90 345*38 345-85 346*32 34679 347*26 347*74 

Linne 349-25 348-59 348-72 348-46 348*19 347*93 347*67 

Manilibs ... 35160 351*48 351-35 351-22 351*09 35096 350-83 

Aristillus ... 359*98 359*66 35932 35899 35865 35832 357*99 

Hosting A ... 514 517 520 5-22 5.25 5-28 5-31 

Pico 10*73 1023 972 921 8*70 8-19 7*68 

Eratosthenes . 1183 11*70 ii"57 ii*44 11*31 Ii*i8 1105 

Tycho 10*48 io*95 i^A^ 1187 12*34 12-80 13.27 

Tiraocharis . I3*75 13*50 1325 13*00 12*74 12-49 12-24 

Clavius . 12*34 1312 13*90 1467 15*45 1623 17-01 

Copernicus . 20*18 20-09 2001 i9'93' 19*85 19*77 19*68 

Laplace A . 27*97 27-50 27.03 26.56 26*09 25.62 25*15 

•Kamsden . 30*75 31-06 31*38 3170 3202 32*33 32*65 

Heraclides ... 35*33 34-90 31.46 34*02 33.59 33*15 32*71 

Kepler 3791 3; -84 3777 3771 37*64 37*57 37*50 

(iassendi A ... 39*07 3922 39*38 39 53 39*68 39*83 39*98 

Aristarch ... 47*85 47*63 47*42 47.20 46*99 46*77 46*56 

At Sunset : 

Posidonius A 149*95 150*26 150*57 150-88 151*18 151*49 15180 

Theophilus 15400 153-90 153*80 153-70 15360 153*49 153 '39 

Plinius ... 166*20 16634 166*47 16661 i66*75 16688 167*02 

Maurolycus 167-74 167*26 166-79 166-32 165*85 165-38 164-90 



300 



General Xotices. 



Linn<* 

Manilius 
Ariiitillus ... 
MostiDo^ A .. 

Pico 

Eratosthenes. 

Tycho 

Timocharis... 
Clavius C ... 
Copernicus ... 
Laplace A ... 
Ramsden ... 
Heraclides ... 
Kepler 
Gassendi A . 
Aristarch ... 



167-67 

17083 
17799 

185-31 
18768 
191-05 
193-27 
192-24 
197-01 
19968 



i67'93 168 19 168*46 16872 i68'99 169-25 

17096 17109 171-22 171-35 I7i'48 171-60 

178-32 178*65 178-99 1 7932 17966 179-98 

185-28 185-25 185-22 185-20 185-17 185-14 

187 19 188-70 189 21 189-72 190*23 190-73 

191-18 191-31 191*44 I9i'57 19170 191-83 

192-80 19234 191-87 191*41 190-95 190-48 



193-25 19350 19375 

19390 19312 19234 

200t)9 200-18 

207-50 207-97 

211 06 21075 

214-90 215-33 

217-84 21791 



20001 
207-03 
211*38 
214.46 
217-77 



19249 192-74 19300 

19623 19545 19467 

19977 19985 199-93 

205-15 20562 206-09 206-56 

21265 21233 21202 21170 

212*71 213 15 213-59 214.02 

21750 21757 217-64 21771 

219*98 21983 219-68 21953 21938 219-22 21907 

22656 226-77 226-99 22720 22742 227*63 227-85 

To find the time of the Sun's centre passing the true horizon of Linnd 
on December 6, the 8un*s selen -latitude being o°.32, the corresponding 
co-longitude is found, by interpolation between the 3d and 4th values in 
the line for Linnd, to be 348*63. According to the monthly list, sun's 
centre is in this co-longitude on December 6, about lom. past 9h. But 
how much sooner or later becomes Linn^ visible to us ? 



At Tacherent in the most recent Bossian territorial acquisition in 
Central Asia, the government is about to erect an astronomical observatory, 
to which will be added an establishment for magnetic and meteorological 
observations. The buildings are to be commenced immediately. — Standard. 



A8TB0K0MI0AL 

To Aug.* 1872. 

Darby, Rev. W. A. 

To Sept., 1872. 

Coulcher, M. W. B. 

To Oct., 1872. 

HUU C. 

To Nov., 1872. 
Secoombe, Dr. 



EEOISTEB— Subicriptions received by the Editor. 



To Dec, 1872. 

Benson, Eev. R. W. 
Cooke. T. E. 
Elliott, B» 

Jenkinson, Rev. 3. B. 
Ijenimon, G. F. 
Wright, Rev. W. B. 

To March, 1873. 

Mills, E. B. 



To June, 1873. 

Compton, A. J. S. 
Potter, Thos. 

To Aug., 1873. 

Matthews, W. P. 

To Dec. 1873. 

Simkiss, T. M. 



TO CORRESPOXDENTS. 



The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-office Order, or 
penny postage stamps. 

We are obliged to postpone Professor Donati's Address and other 
interesting matter for want of space. 

Our Subscribers are requested to take notice that in future Post Office 
Orders for the Editor are to be made payable to John C. Jackson, 
at Lower Clapton, London, E. 

The Astronomical Regrister is intended to appear at the commeTicement of 
each month; the Subscrif>tion (including Postage) is fixed at Three Shilliners 
per Quarter, payable in advance^ by postage stamps or otherwise. 

The pages of the Astronomical Register are open to all suitable communications. 
Letters, Articles for insertion, &c., must be sent to the Rev. J. C. Jackson, 
Hackney Collegiate School, Clarence Itoad, Clapton^ E.^ not later than the 
16th of the Month. 



APPENDIX, 



REPORT OF THE OBSERVING ASTRONOMICAL SOaETY. 



OBSERVATIONS MADE BY THE MEMBERS, 



Solar Pkenomena.^M.T, T. G. E. Elger, F.R.A.S., reports that " on 
August 19 many lare^e scattered groups of spots were observed. The 
most remarkable of mem measurec^ at 3h., about 2' 56'' in extreme length : 
the penumbra, which was very irregular in shape, contained upwards of 
one hundred small black spots. During the month of September no 
large groups were remarked. On the 7th the sun was quite free from 
spots, with the exception of four small punctures without penumbrse; and 
on the 1 8th the large groups of August 19 had diminished to such an 
extent that they were scarcely deserving of notice. The portion 
of the sun's disc which had been occupi^ by the large spot of 
August 19 was near the W« limb on September 17, and was observed 
to be of an intensely brown colour; this appearance was firequentiy re- 
marked in connection with the large groups of last year." Mr. T. W. 
Backhouse writes : — " My only September oDservation of the sun worth 
mentioning is that, on the 20th, when there was a largish spot on the 
middle of the S. zone, its umbra was of a singular shape; at 3h. lom. it 
was 2^,000 miles long, but half the length c'onsisted of a very narrow, 
straight projection, and it was 9,500 miles wide. Its penumbra was only 
29,000 nules long. 

Meteors. — On September 10, 7h. 4m., *' while daylight was too strong 
for the visibility of any stars," the Rev. S. J. Johnson, of Crediton, wit- 
nessed the appearance of a meteor of considerable brightness. He says, '* It 
started about 25° above the S. horizon, and after taking a diagonal course 
ended at an altitude of about 10^. It continued in sight about 5 seconds." 
The meteors of August were well observed by Mr. E. Neison, of London, 
who, with the assistance of two friends, obtained the following results : — 









HETEOBS 


SEEN. 






















Dura- 














Num- 






Time of 




tion 


Very 












ber 


Date. 




Obs. 




of 


bright. 




Bright 


. Total. 




per 










Obs. 














hour. 










m. 
















Aug. 6 


••* 


9.50 to 10.47 


• •• 


49 


... 2 


• • • 


4 


• ■ • 


15 


» • • 


18 


7 


• .. 


8.58 to 10.35 


■ • • 


97 


... 4 


• •• 


13 


• • • 


43 


• •• 


27 


8 


... 


9.45 to 10.18 


• • • 


33 


... 2 


• • • 


9 


• •• 


29 


• •• 


53 


9 


.*• 


9.5 to 10.21 


• • • 


86 


... 5 


• •• 


16 


• •• 


62 


• •^ 


43 


10 


... 


10.7 to 10.58 
( Cloudy, clear ) 


• • • 


51 


... 4 


• • • 


27 


• • • 


90 


• • • 


106 


II 


... 


I for a brief > 
( intervaL j 


• • • 


5 


... I 


• •• 


•— 


• •• 


2 


• • • 


24 


12 


... 


9.55 to 10.26 


« • • 


31 


..• 3 


• •• 


7 


• •• 


20 


• «• 


39 


13 


..* 


9.0 to 9.56 


• • • 


56 


... 2 


• ■ • 


8 


• • • 


25 


• •• 


27 



Total ... 6h. 48nL 23 84 286 Avg. 42 

Mr. Neison remarks that the total observable meteors were without 
doubt over 500, as only about one-half of the sky was kept under view. 

Cotham Park, Bristol : WILLIAM F. DENNING, 

November 7, 187 1. Hon. Sec. 
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Aurora BorealU, — On the erening of Noyember 9, Mr. William F. 
Deeming observed a very interesting, though not yery grand, exhibition 
of the Aurora Borealis. 'He first noticed the phenomenon at 7h. 3om.y 
when there was a large arch of auroral light extending from places about 
45^ east and 45° west of the northern horizon, and passing just below 
Beta AurigoB, through Ursa Minor, oyer the star Gamma, and on through 
the head of Hydra, enveloping the stars Beta and Gamma in that con- 
stellation. The light was most intense in the N.W. and K.E. Manj 
changes were apparent in the intensity of this arch, and it soon appeared 
to be broken, and j;raduallj became fainter, until at yh. 57m. all traces 
of it were gone. I noticed no streamers at all, but at the time when the 
phenomenon was at its best, an intense glow was sufiFiised over the 
northern horizon. Much later in the evening, and indeed throughout the 
l^ater portion of the night, this glow was still apparent through breaks 
m the stratus clouds that were situated in proximity to the noruem part 
of the horizon. 

The Nebula in the Pleiades in Taurus, — ^Mr. Albert S. Holden reports 
that *' with good eyesight and a clear atmosphere I have failed to find 
the slightest traces of the nebula on all occasions; I have, therefore, no 
hesitation in saying that in instruments of 3-in. aperture and under this 
object is utterly invisible. I beg some members of the Society to search 
for this object with larger instruments, so that the question as to its 
actual disappearance may be beyond dispute. It is important that this 
question should be set at rest at once, because in the event of the nebula 
brightening we should certainly regret not having decisively established 
the fact of its disappearance." There are several well authenticated 
instances of change noticed in regard to some of the nebulae, and it is 
very advisable the object spoken of above should be very carefully looked 
for by those who possess telescopes of greater power than Mr. Holden. 



Hacenby Scientific Association. — At the First Ordinary 
Meeting of the Fifth Session, held on November 14, a large audience 
assembled to hear a paper by the distinguished selenographer, Mr. 
W. R. Birt, F.R.A.8., V.P. of the Association, "On the Progress of 
Selenography during the last Half Century.'* 

Mr. Birt, taking as his starting point the year 182 1, remarked that 
previous to that epoch few observers had devoted much attention to the 
description of detail of the moon's surface. We have, he said, some good 
drawings of Bianchini, aud a valuable series by Schroter, which, with 
the letterpress of his " Selenotopographische Fragmente," constitute an 
important store of facts for continual reference. It was about the com- 
mencement of the last half century that Lohrmann took up selenographical 
work, and produced in the year 1824 four of his sections on a connected 
scale, which in this respect differs materially from Schroter's plan. He 
also introduced what may be termed the " German style," by attempting 
to depict hypsometrical and chromatic relations by a species of con- 
%)uring and shading. Perhaps in the latter he has been the most successful, 
because in the absence of anything like a datum level on the moon, and 
the large scale that is necessary for delineating relative contours, an 
attempt to depict relative heights must be unsatisfactory. Nevertheless, 
his sections contain most valuable information, and have certainly con- 
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tributed to the advancement of our knowledge. The great feature of the 
half century is, undoubtedly, the production of the large German Map, a 
monument of the skill and industry of its authors, Beer and. Madler. The 
accurate determination of points of the first order, the approximate posi- 
tion of points of the second order, the accompanying letterpress " Der 
Mond," containing an admirable introduction to selenography, with 
records of observations, measurements, and formulae, render it desirable 
that its perusal and study should not be restricted to German scholars, but 
that it should appear in an English dress. So small a portion of the 
attention of physicists had previously been devoted to lunar subjects, 
that the great work of Beer and Madler was considered as well nigh 
exhaustive ; in fact, there was at that time scarcely an astronomer who 
could or would have immediately followed up, with the energy and perse- 
verance of the authors, a work but little understood, if we except the 
present Director of the Observatory at Athens, Julius Schmidt. The 
consequence has been a retardation of progress; for we find nothing of any 
moment published as illustrative of selonography between the years 1836 
andiS52,when the BritishAssociation appointed a Committee for obtaining 
drawings of conspicuous objects, with a view to determine the effects of 
light upon the appearances as seen at morning, midday, and evening; 
and also to ascertain the relations existing between the ejected matter of 
the so-called craters and surrounding ramparts, supposing them to have 
been produced by falling ejected matter from the central orifice. In con- 
nection with this Conmiittee three views of the Mare Crisium were pub- 
lished by Professor C. Piazzi Smyth, and drawings made of the walled 
plains Plato and Gassendi, by Professors Challis and Philip. 

In the year 1856 Julius Schmidt published his "Der Mond," an in- 
teresting and useful work, containing comparisons between terres- 
trial and lunar forms, with sections, and other important information. 
This work is not much known in this country, and Mr. Birt re- 
marked, in passing, that the small share in selenographical discovery 
which had fallen to English astronomers, may be attributed to the paucity 
of works on the physical features of the moon's surface, in the Englisn 
language. Had a digest, in English, of the principal German works ap- 
peared, no doubt attention to a much greater degree would have been 
given to the moon. Three years later than the publication of Schmidt's 
work, the Rev. T. W. Webb s " Celestial Objects for Common Telescopes *' 
appeared, and there can be little doubt that this unpretending volume has 
contributed in no small degree to create an interest in lunar studies; 
containing as it does an excellent index map, a catalogue of named ob- 
jects, and several most interesting notices of the larger formations. '*' An 
immediate consequence of this portion of Mr. Webb's work was the 
contrivance of a method by which every object on the moon's surface 
may be permanently registered; and in the year 1863 a register of lunar 
objects was commenced. In order to carry out the plan more exten- 
sively, a Committee was appointed in the year 1864 by the British 
Association to superintend the registration, and to map on a large scale 
the objects observed in its progress. This Committee has mapped three 
areas of 25 square degrees each, and a fourth has since been issued by 
private subscription. In addition, two monograms have been issued; one 
of the Mare SerenitatiSf the other of Hipparchus. The number of objects-., 
at present registered is about 2,000, and nearly 500 are named up to the 
period of the commencement of this work; the study of the moon treated 
more as a whole, but it is now beginning to be understood that for real 
progress the separate study of selected portions is necessary, and amateurs 
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are steadily at work — some in studying the larger craters, others the 
minute objects, clefts, etc.; and others are engaged in adding to the ob- 
jects already registered. Should the mode of* registration be generally 
adopted, it will add greatly to the precision of our knowledge of the 
moon's surface. 

The paper closed with a reference to the author's discussion of the 
observations of Plato, as illustratire of the advantages to be derived 
from the careftd study of a single object, not only as to a knowledge of its 
principal features, but also of those agencies which have contributed to 
mould and modify those features; and in expressing a hope that we are 
now on the eve of becoming acquainted witn changes in those features 
that are evidences of still existing activity, either of a volcanic or me- 
teorological character, or possibly of both. 

The paper was listened to with marked interest and attention; and at 
its close a cordial vote of thanks was moved to the eminent lecturer. 
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OBSERVATIONS MADE BY THE MEMBERS, 



Jupiter, — Mr. H. W. HoUis, of Newcastle, Staff., reports that on January 
14, 9h, the disc of the planet appeared very sharp, and he counted 22 
different bands of colour. " Those visible in the equatorial parts of 
a beautiful delicate pinky brown. I am certain that the belts are visible 
up to the very edges of the disc, but there is an apparent increase of 
brightness for a considerable distance round the edge of the planet, prob- 
ably an effect of contrast, which obliterates the extremities of the belts 
unless carefully looked for. Several well marked and beautifully defined 
irregularities in the belts showed the rotation most clearly even in half 
an hour's watching, Jan. 23, 8h. 15m. Satellite I. just entered on disc of 
Jupiter and appears as an intensely white spot. 9h. 20m., shadow of I. 
on centre of disc, black and sharply circular, the satellite itself cannot be 
seen." Mr. T. W. Backhouse, of Sunderland, observed the transit of 
satellite I. on Jan. 14. At I3h. 54m. it "appeared as a faint white spot.** 
On Feb. 3, 6h. 7m., he examined satellite III., and its shadow when in 
transit. The satellite itself was, at the time mentioned, nearly half across 
Jupiter on a darkish belt. " It is much darker than the darkest part of 
the planet.** At yh. 30m., it was " still very plain, but only the same 
shade as the darkest part of Jupiter. It was smaller than its shadow 
which was very black.'* 

T. CoroTKB norealis. — Mr. T. W. Backhouse says: — **A change has 
taken place in this star. On its fading for the second time it became 
stationary in brightness about tlie middle of the year 1867, since 
which time, up to the beginning of this year, it continued the same, but 
with frequent slight fluctuations, which, however, ceased so far as I could 
judge, at the end of 1869. I have suspected fluctuations since 1869, bufc 
they were doubtful. On Jan. 14, this year, I looked at the star and found 
it about its usual brightness, or, perhaps, a little fainter, but certainly 
not fainter than it had been at times previously. I did not look at it 
again till March 5, when I found it much fainter than I ever saw it 
before, perhaps Ifalf a magnitude less than usual, and it was the same 
on the following day." 
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Nebula in the Pleia4e8. — Mr. H. W. HoUis has looked for this nebula 
with his 8-in. achromatic, but cannot find it. He says, " There is some- 
thing peculiar about all the brighter stars of this group, which, for months 
past, have appeared to me as if surrounded with nebulous lights. Can the 
nebula have been distributed amongst them ? " 

Meteors, — The Rev. S. J. Johnson, of Crediton, witnessed the appear- 
ance of *' a splendid meteor at yh. 37m., April 6. Its course was in a 
straight line downwards from about 15° above the N.W. horizon, to about 
5°. Colour white with a greenish tinge. Duration about 5 seconds. 
Seen against a dark sky, this meteor would have equalled, if not exceeded, 
the brightness of Venus or Jupiter. I was looking for Mercury at the 
time." On April 19, iih. lom., Mr. William F. Denning, of Bristol, saw 
a brilliant meteor. It passed slowly down the N.N.E. sky. It was star- 
like in appearance and left no train of light. 

Mercury. — The Rev. S. J. Johnson observed Mercury both with the 
naked eye and telescope, on the evenings of March 25 and April 5. A 
power of 100 on a small telescope brought out the phase. 



